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~ FOREWORD AND ACKNOWLEDGEMENT

The investigation discussed in this report was initiated by
a group of Michigan State University faculty members who pioneered
in the use of motion picture, television; and the other newer
media of communications for instruction. They were interested in
identifying the factors which contribute to successful media
innovation and instructional development and in establishing guide-
lines to serve others. A

Parallel interest in the College of Business, concerning the
costs of the newer media, was incorporated in the study through a
concurrent examination of cost-accounting procedures. The two
interests were designated Part A, a procedural analysis of media
in instructional systems development, and Part B, cost analysis
of media.

In Part A investigators reviewed the operation of media sup-
port agencies at Michigan State and the development of selected
courses of study employing the newer media. They also constructed
a hypothetical model for media innovation in college courses.

The staff of Part B studied the means by which development
activity costs might be traced. The findings of Part A are pre-
sented in this portion of the proj:ct final report. Part B study
results sppear in a separate monograph and annotated bibliography.

Two years of intimately reviewing instructional development
efforts at Michigan State and other institutions provide strong
evidence that the aspirations and judgments of instructors are
critical ingredients in the innovation of teaching practices,
especially in light of how little is understood about human learning.
These factors were described succinctly by President John Hannah
in an address to the Michigan State University Faculty Convocation
on January 24, 1964,

No institution as human as a university can be
planned by couputer alone, nurtured on statistics,
examined by microscope, end weighed finally on preci-

“sion balances. 1Its objectives are too much the
. advancement of the human race. Its successes and
failves are too much the products of the human mind
and spirit to rule out all emotion and sentiment in
evaluating the state of the University.
3
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CHAPTER I: INTRODUCTION

The improvement of instruction in higher education has become
a crucial concern in the wake of recent changes visited on univer-
sities and colleges. In contrast to the dominant position teaching
once occupied in higher education, it now competes with research
and other demands for the limited supply of faculty time and other

rescurces.

In the belief that teaching is paramount to all purposes of

‘a college or university, administrators and fsculty at Michigan

State University have explored the use of the newer media of
communication to increase the effectiveness of course instruction.
These innovations include the extensive use of motion picture
films, closed-circuit television, photographic slides, overhead
projection transparencies, programmed instruction, and in some
cases even computers. '

The vital role newer media plays at Michigan State University
was recognized in 7962 by President John Hannah in outlining a
seven-point program for the improvement of teaching. The seven
tenets officially guide instructional development at Michigan
State. ‘

1. Greater responsibility by each student for his own
learning.

2. Larger blocks of subject matter. -

3. Coordination of Learning and teaching resources,
re-definition of the role of faculty members, assistants,
aids, and students. ‘ :

4. Development of new material, aids, and methods.

5. Attention to physical and organizational arrangements
which foster learning and encourage independent study.

6. Planning the number, functions, and location of buildings
in relation to greater learning.

7. Planning and budgetary procedure to attain the preceding
points. ' :

These policy statements underscore the impressive scope and
amount of experimentation in course design and media innovation at
Michigan State.

Colleges seldom ma*n‘ain records of the steps taken in successful
course immovations. Much that is learned in the change effort remains

with the innovators or is lost with the passage of time.




The time and effort losses inherent in repeating the mdstakes

of predecessors is only one kind of waste. Lost also is the possi~ =
bility for establishing general instructional development guidelines
for higher education. In the two parts of this study investigators
_ examine media innovation in course development at Michigan State
~ .University in an attempt to identify key design decisioms, (Part A)

and their related costs (Part B). This information serves as a
basis for proposed models of procedures and administrative organi--

‘~“kzation for implementing the newer media in course instruction.,,

| Admznistrative sanction and support fox. introdacing media to
reaching methods admittedly clears many . obstacles for the instructor,
but not all, The go-ahead signal confronts him with the complex '
-wcansideration of what media to employ and how to employ it.

Ideealy, the decision to adopt the newer‘media should be based
upon a weighted consideration of the increment in effectiveness
and the increment in cost provided by the new in. compari on to old
or other alternative approaches. Relatively little work has been done
 to date in establishing guidelineg for either of these measurements,
despite mumerous cases of incorporation of media at the college
level, Even less-examined are the steps of development used to
achieve the integration of teaching strategies and the use of newer
media. '

- Commonly, adoprions of newer media for instruction result

from faculty interest generated by cbservation of successful

media usage in other departments or institutions. Pressed by

“circumstances and a desire to achieve quick improvements in teach-

ing, academic departments often accept face-valus evidence of
successful media usage elsewhere as sufficient rationale for

‘its use. = Subecequent adoption can vary from using a transparency
for emphasizing information the professor wishes students to
note to eleborate graphic materials for whole new teaching

~ strategies. ‘ ; C

; Experience suggests that media applications stand a better
‘chance of succeeding if they are based on expert analysis of the
teaching problem and the selection of tested materials., That is,
major instructional innovations should be guided by an in-depth
~ analysis of the objectives of the instruction, the nature of the
gourse content, the strategy of teaching, and characteristics of
the learners. Few instructors are equipped or trained to corduct
these detailed analyses. In addition, the vast number of variables
' that operate in any teaching situation reduce the correlation of
instructional strategies, media of communication, and learning
behavior, to an inexact practice at best.




,Acaordingly,”the-steps‘of qoilége course development remain
-relatively undefined and instructors commonly institute teaching
- mmthods and materials with little ur'no expert guidance and advices

Despite the relative paucity of cost guidelines snd the un~
~cerrainty as to what methods guarantee effective teaching, it is
inevitable that higher institutions must seek new and better ways
to teach. Mounting enroilments and limited resources make the
- choice of maintaining status quo, or retreating from newer media
usage to eaarlier patterns of inmstruction, a rare option. The
‘motivation of instructors to innovate with media is important,
but only the first step in the change process. ‘Their interest
and efforts to change must be backed by viable course development
steps and expert assistance in fulfilling their media needs.

Part A of this study report offers a start toward evolving

" development procedures by offering concrete suggestions for pooling
the talents of Iearning and'media specialists in behalf of the.

instructor. ' . S , :

,- | Reiterating,'the'overall purpose of this study project'was »

- to search out and make available procedure and cost information
 associated wit¢h the use of the newer media of communications in
‘college teaching. Specifically, the objectives were: (1) to do
a descriptive analysis and evaluation of instructional development
activities at Michigan State University, during the period 1963~
1965; (2) to devise methods of measuring costs associated with

By instructional systems development and principles of sound budgetary

planning for the use of educational wedia in university instruction;
(3) to devalop hypothetical models of instructional systems devel-
opment procedures and their relative costs; and (4) to prepare
descriptive ‘zeports of the above materials for use by other insti-
_tutions of higher learning conc=rned with application of technol-
ogy to instructional progrsms. . R

1 Findings related to dbjective (2) are presented in a separate
report document prepared by Part B investigators. ~

Y
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o CHAPTERV II, METHOD.S

, Ihe development procedures analyzed in this study were the steps
used to introduce instructional media to courses at Michigan State
University over the past several years, and instruciional design deci-
sions simulated to aid construction of generalizable models for media
innovations. The investigators obtained information on these steps
or: decisions by: - (1). interviewing faculty members and media special-
ista who collaborated in producing visuals, films, and other mater-
ials for use in the courses; (2) recording the discussion between
faculty and gpecialists in simulated course development exercises,
and (3) reviewing research literature and expert opinion. The data
were analyzed to (1) identify the rationale used by course developers

in reaching these decisions, (2) determine if any given sequence
was optimal, and (3) ascertatn the- persons best-equipped to play
'development roles. :

, , The tnfarmation needed to trace instructicnal development is
not simple to locate or isolate in the complex operation of a major
university. Most institutions maintain voluminous records describing
financial transactions, but seldom document details of events which
‘entail these expenditures. Investigators sought all available depart-
ment and university expenditure records which were related to medis
development projects. While cost reccrds may have gerved the account-
ant well, they were not exceptionally useful to the investigators.
Their prtmary use in Part A was to identify'media'personnel who were
involved in instructional development. They offered little as to
" how instructional innovations started, the effectiveness achieved,
 and recommendations generated by mmdiaJusage. ‘Part B investigators
©  comment further on this aspect and make some significant observations
0 on the usetulness of uuiversity cost accounting in their report.

COurse development acttvities gselected for analysis were identi-
fied from the service orders and work request records on file in the
Michigan State University Instructionalimedia Center.

Once it wne ascertained that an academic department would cooperate
with the inquiry, arrangements were made for a tape-recorded interview
with the instructors, administrators, and media personnel involved.
Initially, detailed interview guides were developed to guide discussions
regarding objectives, student feedback, student-media interaction,
instructional branching provisions, and teaching strategies.

After the tirst,few'meetings, the interview guide was simplified
and shortened. Interviewers found that the categorical jargon of pro=-
fessional education had little meaning for instructors. and considerable
‘time was required to translate them into examples of réal events and
pecple. The more open-ended questions shown in Figure 1 were clearer
to the instructor and produced more meaningful information. Tape
recordings of these meetings permitted a review of the discussions and
later comparison with other .case reports. ' i




Figure 1.

INSTRUCTIONAL SYSTEMS DEVELOPMENT PROJFCT
- COURSE DEVELOPMENT INTERVIEW FORM

Course (title) _ e Credits ; ’VPrerequiSite
College : ' _ B — Terms Offéred
A. Operaiidn “ - | ~ C. Personnel
1. Course Schedule | . 1. How many instructors?
| ~Hrs/wk (in days)
2, Classroom Procedure (signi- 2. How many assistants?
ficant features) - Hrs/wk (in class)

3. How many students?

4. How many technicians?
Hrs/wk {in class)

3. What revisions have been
- made in the system (short of ‘D. Instructional Maierials
re-doing the entire system)?

. Used ' No. '

Self~ |With Used/ | Classroom

e | Study | Instructor | Term |Facilities
ey

4. Are any class hours released
for independent study?
Hrs.

B. - Machines

1. Types.

2. Operated by

E. Benefits

What are the advantéges of the new
program?

L4 B
Rl Bt




. The proceduré”employed'in'these interVieWSkrequifed-a total
of from 8 to 18 hours per course and consisted of the following
1 activities:' B - '

1. Establish contact with the personnel and
arrange for an interview appointment.
(% hour to one hour/course)

a. Contact the Dean of the College and
' the department chairman first to
acquaint them with the Project.

b. Inform persons to be interviewed as
‘ to the nature of the.Project and the
interview. o o

2. Interview the personnel involved in the
| development and operation of the instruc-
tional system. (2-3 hours/course)

3, Observe the instructional system in action
if currently in operation. (4-8 hours/course)

a. Contact instructors for permission to
visit classes.

b. Obgerve as many class sessions as necessary
to see all the uses of media ascribed to
the system. -

c. Make or arrange for still and motion picture
records of as many.media applications as can
be obtained.

4. Prepare a report describing the instructional system and
its development. Submit this report to the personnel
interviewed for their verification. (2-4 hours/course)

5. Analyze the taped discussion to identify decision makers
and decision sequence. | :

Step 5 in the interview process was aimed at locating common
procedures in course developwent which could be built into the models
of process and administrative organization., Figure 2 illustrates the
type of. information sought from the interview tapes. Occasionally,
the interviewer revisited the instructor and/or other professional staff
for mo-e information. In the process of reviewing these cases, the
investigators found a recurrence of similar decisions, but little simi~-
larity in the sequence of decisions.

e s S




Figure 2

INSTRUCTIONAL SYSTEMS DEVELOPMENT PROJECT
INPUTS TO THE COURSE DEVELOPMENT PROCESS

DATE_____ INTERVIEWER _______RESPONDENT,

—WHEW DETERMINED iNPOTS DETERMINED BY

" General Goals of the College
General Goalg of the Department

Produétivity‘Loads
Resource persons avialable
(Eval LY A-V, curriCQ ’ TV)

- Set of students (entry Behavior -~
course prerequisites) Finances
‘available (for development =-- staff
time & production) Time schedule
(terminal date for development
activities)

Finances available (for course
operation) Location, geographical
(on campus, off campus, etc.)

Class schedule (Hrs.per week aund
type of classes) Credits for the
course Staff to teach the course

Institutional Policies -
(approval of course by necessary
authority)

Facilities
a. Class rooms assigned
b. Hrs. per day (& day per wk.)
¢.. Furniture in the room
d. Special equipment (non-
- A-V microscepes, etc.)
e. A~V machines & equipment

Resources Available -
a. Films
b. Rcoks
c. Audio tapes & tramscriptions
d, Filmstrips
e. Slides (2x2, 3-1/4x4, 8x10)
f. Supplies '
(1) ditto paper & masters
(2) stencil paper & stencils
(3} copy materials and
copy machine j




The decision was made to establish some general framework for
‘sorting out the development steps contained in the interview data.
This-would aid the investigatcrs in better preceiving the develop~
ment process and, at the same time, provide a start for achieving
the other major study goal-othe design of instructional media inno-
vation models. .

The framewsrk selected was the Systems Approach to Developmental
Research proposed by Ryans. A simplified version of the approach is
depicted in Figure 3, essentially a procedure designed to impvove
instruction and administrative organization.

Figure 3

GENERAL SYSTEMS APPRCACH TO EDUCATION*

Determination of the Analysis of the Research on Basic

. System's Objectives Educational System's Educational Variables
(1) Organization and | (3)
‘ ' Operation ‘
(2)
Designing of System - M“Expert® Opinions;
Innovation ' Theoretical Model
3 (4) & : of Systems, etc.

Simulation and Evaluation
of Innovations

(3)
Selection and Develop- FPield Test of Revised Preliminary
ment of Materials System (Incorporating Implementation
(7 Innovations) Procedures
o (8) (6)

> I <

*A modification of David G. Ryans' Systems Approach to Developmental
Regsearch paper presented at the American Educational Research Associa-
tion Symposium, Chicago, Illinois, 1963, ]




A significant problem encountsred in the analysis was determining
the zelevance of accumulated information to instructional development
and media innovation. This difficulty was somewhat eased by the use
of conceptua1 techniques derived from the province of systems analysts.

Two systems were congsidered of chief concern to the investigators'
(1) activities which comprise classroom teaching--the instructional
system (IS); and (2) the planning and preparation of classroom teach-
ing activities-~the instructional development system (DS), essen~
tially a system for producing systems. It was the DS or series of
DS's which were designed and simulated in the search for a viable
model.

In developing a series of hypothetical models of the DS, the
investigators were in esgsence synthetically determining relatively
standardized sets of procedures which should most efficiently
. meet specific instructional objectives. The synthesis of these models

-followed a thorough analysis of: (1) the successes and failures -

within the past and present Michigan State University media innova-

tion activities; (2) related situations within the literature, and
(3) a consensus of "expert" opinion.

After determining both the logical chain of general decisions,
and the appropriate persons tb shoulder the responsibilities for
tiicse decisions, two courses were selected to test and refine one
version »f the development model,

‘Iou? faculty members from the Department of Speech and the
Department of Electrical Engineering were invited to play the
instructor's role in the hypothetical model. The two courses invclved
were introductory courses in theatre arts and electrical engin-
eering.

Specialists for this exercise were drawn from existing staff
of the University College Evaluation Services Bureau, the Instruc-
tional Media Center, and the Study. Comprehensive tape recordings
were made of all encounters between faculty members in the selected
academic areas and the specialists specified in the procedures.
Their work was guided by the sets of procedures outlined in the model.
The simulation was aimed at providing further feedback as to effi-
ciency and effectiveness of the model. The answer sought in assessing
" the reliability of the DS model, or set of procedures, was whether
or not different groups of participants using the same set of pro-
cedures can consistently produce an operative Is in an efficient
manner.,

Several experimental designs were proposed for testing the model.
Time and staff limitation permitted the investigators to attempt only -
one of these designs, Figure 4.




Figure &4

" FIELD TEST DESIGN OF INSTRUCTIONAL DEVELOPMENT SYSTEMS (DS)

Course 1 - ©~  Course 2

%pecialist IS(A) ‘ : IS(C)
Group I

Specialist 1 | IS(B) - IS(D)
Group II o |

A certain sum of operating capital was allotted each of the four
instructors. Instructors A and C worked with Specialist Group I,
following a prescribed set of procedures. Instructors B and D follow-
ed the same set of procedures with a different group of Specialists,
representing the same areas as Group I. Various comparisons of the
"products'" IS(A) through (D) were attempted to indicate the comparative
efficiency and reliability of the hypothesized model, or developmental
system, or set of procedures, or instructional systems developmental
activities,

B e e o




. CHAPTER IIT: RESULTS

The investigation in Part A of this study was concerned with
(1) analyzing and evaluating instructional development activities
at Michigan State University and (2) developing hypothetical modelg
for incorporating media in instructional systems developmen:. The
findings of these analyses are reported in three parts. The first
ig a brief review of major policies governing the inception and
 growth of media and instructional development services at Michigan
State University. The second part consists of a step-by-step ac-
count of decisions involved in introducipg media innovations in
selected courses of study. The third part is a discussion of hypo-
thetical procedural and organizational models proposed for incor-
porating media in college teaching. »

Organizational Support for Instructional Media Innovation

Presently, the newer media of communications are considered
an integral part of many courses having large enrollments, as well
as, tools for improving instruction in classes of conventional
gize. Few departments operate without some reliance on films,
televised materials, projected visuals, and other graphics. In-
struction in some courses depends heavily on the technical ad-
vantages inherent in newer media forms, Generally, the intro-
duction of media into courses is a voluntary decision of faculty
comnittees and individual professors. Technical assistance from
personnel in the Audiovisual Center, Closed Circuit Television De-
partment, and various other University specialists is available
upon request.

Instructional media suppert agencies at Michigan State have
no jurisdiction over course development policies in Colleges or
departments. However, the very nature of media innovation influ-
enncs changes in teaching methodology. The type of influence
" exerted on teaching by the design function of University media
agencies is similar to that of commercial publishers who produce
college texts. Production and implementation of the newer media
in a limited way pute the University in the publishing business
and subjects it to all the complex demands of such enterprise.

Establishing the Audiovisual Center

The establishment of audiovisual services was guided by the
exploratory work of two appointed faculty committees in 1950 and
1951, Omne committee was organized from the faculty of the Basic
College (subsequently replaced by University College), a division
of the University charged with providing the first two years of
basic education for freshmen and sophomores in all other divisions,
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j Co The efforts of this committee overiapped the later work of an all-
University committee, chaired by Dr. William H. Combs, Dear of .

University Services. This group studied the possible centralization
of audiovisual service for the whole institution. Up to that time
the procurement of audiovisual materiale and provisions of equip-
ment was largely the responvibility of individual faculty members

- and adacemic departments and resulted in some department-centered

 equipment pools. The work of the University-wide committee covered
a three-year period and included a survey of existing materials
and equipment (maps, gldbes, etc.). The committee's recomr nda-
tions are summarized as follows: |

1. A centralized audiovisual sexvice should be estab~

~ lighed providing a strong on-campus service (pro-
. jection service, graphics production, and film

' circulation).

2. A director should be hired to plan and develop
the services such a center could feasibly offer,
gsince the comaittee itself could not agree on
specifice. (Dr. Charles F. Schuller, the present
director, was appointed to this post in February
of 1952.)

3. The underlying purpose of the Audiovisual Center
shculd be the improvement of imstruction. (It
was felt that the provision of facilities and
services would be a means of encouraging the
faculty to analyze their whole teaching program
and to experiment with new and improved methods.,)

On the basis of these guidelines operational plans were laid
for an Audiovisual Center, including support and staffing. An early
proposal to have each academic department allocate a certain amount
of money to be spent in the Center was rejected. Instead, each de- ,
partment was directed to transfer funds out of its supplies and
service dudget to pay for the charges which the Center billed.
This arrangement slowed acceptance and use of audiovisual services,
particularly in years of siim department budget appropriations.
Additional progress toward the goal of liberalized audiovisual
gservice was achieved in 1965 by an announcement to the faculty
that film aquipment rentals no longer would be charged to depart-
mental budgets, but wuld be supported by a general University appro-
priation. 1In effect, this permitted "free" use cf certain services
and materials by any faculty member within reas...ble limits.
Motion picture film and graphics producticx were not included in
this allowance.




Professional staff members at the Center were chosen primariry
on the basis of their knowledge of effective educational practices
and secondly on their experience in the media field. This ongoing
pelicy has daveloped an eschelon of media specialists who can deal
on a high level with instructional problems from various disciplines.

Originating Closed-Circuit Television Facilities

The origin of television usage for course instruction can be
traced back to the 1951-54 period, duving which closed-circuit
programming and television broadcasts began on campuses. Studio
facilities established in the Electrical Engineering Building were
interconnected by cable with the College of Engineering and
Auditorium Building. Some instructional presentations were sent
via cable to classes meeting at these locations, while others were
kinescoped for use on cooperating commercial television stations.
These early film recordings of television lessons were the fore-

. runners of course instruction later offered on the University's own

television station, WKAR-TV, Channel 57 (now replaced by WMSB,
Ghannel 10). The gradual expansion of closed-circuit teievision
was technically supervised and aided by the Television Department
gtaff, directed by Dr. Armand Hunter. Early decisious were sup-
ported by reactions to letters President Hannah sent to a number

of University Staff members seeking their opinions on the further
development of televised instruction on the carpus. Later a tele-
vision studio was conmstzucted in the College of Veterinary Medicine
and by the winter quarter of 1956 was in use to demonstrate amimal

surgery procedures and other physiological studies. This somewhat

space-limited studio was occasionally used by other academic de-
partments as interest in television grew.

The current Glosed-Circuit Television offices, stvdios, and
video-tape recording facilities in Erickson Hall were installed
under the supervision of Dr. Colby Lewis and J. D. Davis. On
July 1, 1962, the responsibility for Closed-Circuit Television
was shifted from the Division of Broadcasting to the Provost's
Office. This step was taken to more clearly distinguish the pur-
poses of the medium for on-campus instruction and to more effectively
coordinate the relationship toteaching. More recently Closed-
fircuit Television has been incorporated as a division of the In-

_ structional Media Center (firmerly knovm as the Audiovisual Center).

Closed-Circuit Television is only remotely conmected with the
television and radio broadcast facilities at Michigan State. Broad-
cast facilities of television station WMSB and vadio station WKAR
are intended to aid the University in fulfilling its obligations
of service to tho community and State as a Land Grant College.
Closed~@ircuit Teievision is wholly concerned with instruction for
the on-campus student population.




~,~Program." This program enunciated a set of academic principles

 the breadth of impact of the report of the Committee on the Future

_The: facilities of Closed-Circuit Television are directly sub-
‘gidizad by the University general funds,: and no charges are made

to the individual faculty member of departments for production or 4
tranemission costs of televised- coursee. . , , |

‘Inception of the Educational Development Prqgrwm ',’-l. ) . '

- The Educational Development Program is a division of the Pro-
vost's Office respongsible to the faculty and the administration .
in the continuing work toward improvement of the educational oppor-
 tunities provided for students. This office helps to coordinate
the tremendous academic expertise found on the campus. It helps
-to facilitate the development of new academic ideas, procedures,
-’ gnd models. Tt attempts to develop research dats for more scienti-
 fie resolution of problems and issues which previously had to be
decided on & prior or intuitive base. It communicates new move-
~ ments, new breakthroughs, ‘and new innovations from one segment of
‘the University to the other. It attempts also to stimulate faculty
thinking about academic and curricular improvement throughout the
University. : : . c _

A recognizable surge in educational development at Michigan

~ State University occurred in January of 1959. At that time

~_ President Hannah charged the Committee on the Future of the Uni-

~ versity with the complete evaluation of Michigan State University.
" This charge was motivated by a growing concern focr expanding enroll-
‘ments, exploding knowledge and limited resources. The report of

" the Committee was published in the summer of 1959 and was received

with enthusiasm by the faculty. Many of the recommendations of
the Committee were brought to fruition. As a result of the report,
considerable attention was directed by the faculty to the academic
gtrengths and weaknesses in the University. Individual departments
and groups begen a tentative scrutiny of their curricula.

- A second forward thrust in educational development was made
 in March, 1961, through the establishment of the "Seven Point

with the purpose of helping the University meet the new demands
. being made upon it. The "Seven Point Program' seemed to lack

of the University. However, a study of currucular indices indi-
 cates that the proposal to evaluate curricula and consider intro-
duction of the seven academic points was generally accepted, en=
‘dorsed, and implemented by numerous dynamic and energetic faculty |
"':groupac » . . ‘ . c !
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| In February of 1963, a third wave of academic development was
launched. For the first time the term Educational Development
- Program (EDP) was introduced. Thirty-one tentative curricular
 guidelines were distribu iteé for discussion purposes. This program
created great faculty concern. Many faculty members. expressed fear
that a "master design“*was ‘being imposed upon ‘the curriculum.
 These fears were unfounded. Nevertheless, organized study of the
guidelines was dropped. Once again, evidence indicates that the
proposals had remarkable impact, Major course and curriculum
' studies were started in most departments of the University, - Com-
binations of the thirty-one guidelines and the seven points were
studied in detail. Significantly, most curricular revisions tended
to be in line with the seven points end the thirty-one guidelines.

In June of 1963, the University through its committees and
- councils officially approved three of the guidelines: "Retention
- -of the quarter system,” "180 credits minimum for graduation," and
the concept of "larger vlocks of credit."‘ These three faculty-.
approved guidelines paved the way for full-scale curricular revi-
- sion which has now spread throughout the University..

With the establishment of tbe Educational Development Program
in February, 1963, the University requested general education
support from the Ford Foundation fund for the Advancement of Educa-
tion, The original pr0posa1 requested a major grant to be used
principally for the releasé of faculty time to study the academic,
non-academic, and co-curricular aspects of the University. The
Ford Foundation studied the request and suggested that prior to
further consideration of the proposal a profile of the University
should be deyeloped from which the Foundation might judge the
potentiality for success of the proposal. In the spring of 1963,
the Ad Hoc Committee for Economic Projections developed the pro-
file. During the summer of 1963, the Educational Policies Commit-
tee recast the proposal. Both the profile and the new proposal
were submitted to the entire University faculty, were considered
and approved by the Academic Council and the Board of Trustees.
The new proposal was submitted in November of 1963. The Founda-

 tiom studied this proposal over the ensuing months. After most

‘careful consideration, the Board of the Ford Foundation decided

that it should not make a major educational development grant to

a large public university (all previous Ford Foundation grants of
this nature had been made to private or church-related institutionms).
After several months of consideration, the Foundation decided to
‘support the University modestly tc initiate an Educational Develop-
ment Program. The amount of the grant approved on July 24, 1964,
was $440,000 to be used in a three-year period to study the curri-
culum, the learning-teaching process, and the utilization of faou;ty, .
financial, and physical resources. -
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With a modest grant, the University was faced with a series
of eritical decisions relative to the use of educational develop-
 ment funds. The second proposal submitted in November, 1963, had
- placed equal emphasis upon the study of the development of the
- graduate and undergraduate program, The limitation on resources
forced the decision that for the present the program would be
 limited to undergraduate development. This decision was in line
with the developing nation-side concern related to the survival
 of the undérgraduate programs. In the fall of 1964, the total
" on-campus enrollment of the University was 31,459. Of these en-
rollments, 25,963 were undergraduates and 5,496 were graduates.
~ This vast preponderance of undergraduates, coupled with the deep
~ concern for undergraduate education expressed by President Hannah
~and the Board of Trustees at the May, 1964, meeting, reinforced
this decision. =~ = | | ~

R The most succinct statement of the Educational Developmiut
'Program objectives was provided as a newspaper release on Friday,
July 24, 1964. At this time a story indicating the University's
acceptance of the grant from the Ford Foundation was anmounced.

The‘statement wasfgs_£011ows}_- o

‘The Educational Development Program will be devoted
~ to the development and implementation of a set of
- educational principles and procedures at Michigan
'~ State University which will be developed and approved
by the general faculty and which will preserve and
~ improve undergraduatg education in the face of
increasing - enrollments, potentially limited finan-
cial resources, a growing shortage of faculty per- |
- gonmel and an explosive increase in the amount and
complexity of knowledge. o '

" The purposes of the office of the Director of the Educational
‘Development Program are: A o |
- 1. To identify major_problemg'in the areas of the curriculum,
o thgﬁlegxg;pgiteaﬁhing‘process‘and'ﬁhe utilization of fac-
‘ulty, financial and physical resources, o

2. TO‘sttmulate‘and.cdnduct research which will suggest solu-
~ tyons to identified problems, - a

3. To undertake projectsjand studiés~ﬁhich gtve'préﬁise'of

 improving both the quality and the efficiency of the under-
graduate program., | B !

PR RN
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4. 'To support and provide setvice to groups interested in '
experimentation with new pracedures and methods of learn-
ing and teaching.

5. To facilitate implémemtation of faculty and administration-
approved solutions to problﬂms. |

6. To identify and communicatq progress in research experl-
'mentatinn, and implementation.

Since the Educational Developmept Program function is to coordi-

nate, facilitate, communicate, and stimulate educational development,

~ there appears to be little reason for creating an extensive organi-

zation. The office of the Educational Development Program does not
wish to duplicate any organization, structure, or capability already
present in the University. In addition, it wishes to conserve itsg
modest resources for academic development projects. At present,

the Fducational Development Project consists of a Director, an
Assistant Director, and secretaries. Beyond this small core staff,

a number of experts from the regular University faculty are supported
on a part-time, released-time basis to provide necessary guidance

‘and help in the implementation of faculty-designed projects. In

addition, the Educational Developmen? Program is receiving material
support from such groups as Institutiomal Research, Evaluation
Services, Closed-circuit Television, and the Audiovisual Center.
The Educational Development Program hopes to be able to provide

a focal point for at present unstructured capabilities in such
areas as programmed learning and computer-assisted instruction.

If additional help is needed, it will be placed within the frame-
work of existing structures.

The Educational Development Program functions on a project
base. Projects related to undergraduate education and submitted
by faculty members, faculty groups, faculty committees, depart-
ments, colleges of the administration are supported by the develop-
ment funds.
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Steps ovaedin'Innovation in Selected Courses of Stuqi

" The analysis of steps fbllowed in 1nnovating media in courses
of study at Michigan State University necessarily depended heavily
on the recall of faculty members and media specialists who jointly

 worked on these tasks. The information obtained from these sources,
. in some cases, turned out to be too fragmentary to include in this
report. The courses reported are described in terms of system

operation, results, system development, and costs. Only general
chronological development sequences are described since, in most
cases, the participants could not verify specific step order.
The investigators used the available data to seek some natural
order in the development process. Interviewers mainly sought to

~identify fairly gross aspects of the scope and kind of media inno-

vation that had occured-

1. _Subject area? :
2., How many class hours per ‘term are 3nvolved in the innovation?
3. What facilities were required? (size of room,,special type
- of room).
4. How many students per term received this instruction?
5. During which term did the innovated instruction begin?
6. What changes in technique were employed? 4
7. What services were required--
-~ a. During development stages?
, b. During the actual instruction process?
- 8. Was any budget limitation imposed upon--
a. Development of the new program?
o b, Operation of ‘the new program?
- 9. What were the student prerequisites for enrolling for the
new course?
10. What was the course organization? (In‘terms of hours of
. lecture, lab, discussion and other.)
11. wWas the content of the course being changed as well?
12. Were any other persons involved in the process of changing
the content? Who were they (in terms of their function
or jcb)?
13. Were any other persons involved in the process of changing
the methods of instruction? Who?
14. How many man-hours were involved in developing the new program?
How many man-hours for each person involved?
15. what personnel were required in the instruction process
under the new program?
16. Did this constitute any change in persomnel (frum those
involved in the course prior to the changes now achieved)?

Information obtained by answers to these quentions is presented
in the eight cas2 reports which follow.

18



\ s -

Course:  Accounting 210 and 211
Department of Accounting and Finwacial Administration
College of Business |

‘Media:  CLOSED CIRCUIT TELEVISION WITH TALK-BACK PHONES:

2 x 2 SLIDES

t

Faculty Members Reporting: Prof. John W. Ruswinckel

Dr. James D. Edwards

INSTRUCTIONAL SYSTEM OPERATION

- Accounting 210 and 211 comprise the first two terms of study
in fundamentals of accounting. A one-hour lecture is presented
each week to a large group of from 250-400 students. This is a
live lecture by the professor who makes extensive use of 2 x 2
slides to illustrate the accounting forms and entries. These
glides provide a large projected image and are usually presented
as a series so that the development of a particular accounting
form can be clearly illustrated.

This same group of students is divided intoc recitation
sections of 40-50 students each, which meet for the same hour
three times per week. Each of these sections is supervised by a
graduate assistant or a senior arcounting student but the session
is conducted by the lecturer-professor via Closed Circuit Tele-
vision. With the aid of a talk-back phone system, he conducts a

. question and answer session with students selected from each

section.

Each session consists of reviewing a problem that had been
assigned to the students to be worked out prior to the class
meeting. Any student in any of the eight sections may be called
upon to answer a question of the instructor via the telephone
facilities. All of the students in all of the recitation sections
that are meeting at this time are able to hear the questions and the
student responses and are able to see the professor on the TV
monitor. Prior to or following the televised session, the person
supervising the recitation section will answer any questions that
the students have. Also, office hours are maiatained by the
professor and the graduate assistants during which the students
may have individusl conferences.

Other personnel required by this instructional system are
the television technicians involved in the CCTV studio. Required
are two cameramen, one director, and one video engineer who could
also handle the audio controls. 1In addition, a student of tele-
vision production usually acts a floor manager and one or two other
students may assist at audio control and switching. During the
large-group lecture, a graduate assistant operate# the slide projec-
tor. o

19
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Results

1. More uniform instruction occurs than would be the case
with several instructors conducting the recitation
sessions,.

2, All the students are taught by a ranking professor.
3. The use of visuals is simplified.

4, The 2 x 2 slides used in large-group instruction permit
more efficient presentation of information than chalk=-
board presentation. Also, this medium permits the visual
presentation of an entire accounting form,

5. The course is wore structured, better prepared,

6. There is less sidetracking from irrelevant questions in
recitation periods. ’

7. The professor feels that eight recitation classrooms is
the maximum number with which he should interact using
the CCTV talk-back system, More sections than this
would place too great a limit on the student
participation, :




INSTRUCTIONAL SYSTEM DEVELOPMENT | ~ o
’ : ' - l{

Initiation . ‘ ‘ ?

The Accounting Department in the College of Business was
faced with the general problems of increasing numbers,ogpstudents
and a reduction in staff services amounting to two full-time i
professorial positions. Influenced by reports of successful
teaching of accounting via CCIV at the University of Houston and i
at Pennsylvania State University, the Department Chairman decided |
to attempt a similar project using the Michigan State University |
CCTV facilities. | - é

The dezision for this development was influenced by an over-
all University study of objectives and costs and a proposed policy
to provide budget support and incentive for departments ’
demonstrating ingenuity in the use of resources.

Procedures -

The Department Chairman visited the CCTV facilities at
Michigan State University and inquired as to their availability.
He then offered the opportunity for a television teaching assign-
ment to a selected staff member. He indicated to this person
that department policy was to develop new means for instruction
and the opportunity was being offered for him to participate. The
staff member accepted thd assignment and commenced work.

As a result of the examination of available research at the
University of Houston and the other forementionmed studies of
classroom utilization of.TV, the Accounting Department made the
following decisions: (1) the presence of a live instructor is
required in the TV receiving-recitation classroom; (2) live large-
group lectures by the television teacher help him to identify with
the student.

In addition to the then-existing facilities of CCIV for
student feedback, improved talk-back capabilities were designed
and installed on the campus by the Michigan Bell Telephone
Company. The purpose of using the talk-back system was to permit
instructor evaluation of student understanding during the
recitation sessions.,

In order to determine the feasibility of this method of
instruction, a study was made during the spring quarter of 1959.
One half of the course was taught by means of CCIV, as described,
and the other one-half was taught without using the medium. No
significant difference was detected between the value of experi-
ences for the student. The television professor worked closely
with Evaluation Services in developing student attitude tests
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. regarding the televised courses. The results of these showed that
student attitudes towards the use of television became more favor-
able as they had more exposure to it (i.e. later in the ccurse),
Seventy~five to seventy-eight per cent of the students accepted
the use of talevision. '

Costs
The following analysis of costs was prepared by;Part B.
CCTV instructional costs qonsibt of six elements:

1. A pro-rated portion of central originating facilities '
costs, which attach to courses on an hours-of-usage
basis, The pro~-ration rate depends upon whether the
lectures are live, or playbacks of previously-taped
lectures, o

2. A pro-fated portion of distribution costs, which attach
to courses on a student enrollment basis,

3., Permanent faculty time for lecturing and supervision,
4, Supporting personnel (proctors and assistants).

5.. Special materials (film clips, graphics, exam materials,
| etc.).

6. Occupancy costs for viewing rooms.

All of these cost elements are included in the analysis of
dccounting by CCTV from fall, 1959, through spring, 1964,

Staffing and enrollment records were kept by the department
during the five-year period of teaching the first two quarters of
the three-term sequence of Principles of Accounting courses.
Senior professors were used as lecturers in all three courses, In
the CCTV courses, doctoral candidates and later masters' degree
candidates, and during some quarters, superior seniors were used
as viewing room proctors and graders., Open office hours were held
by doctoral studeats with teaching experience. 1In the third
course, doctoral candidates staffed the recitation sectioms.

Average annual enrollments were AFA 210, 1154; AFA 211, 907;
AFA 212, 641. After TV courses were moved to new quarters in
1961, section sizes in all these courses held quite uniform at
about 35 persons per room, Average classroom staffing (salary)
costs per enrollment were $12,92, 814,67, and $14,94 for the
three courses, Staffing costs wera lowest in quarters when hourly-
pald accounting seniors served as proctors; staffing costs were
highest vwhen senior professors took over one or more recitation
sections,
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Lecture sizes varied from 147 to 368 for the TV courses, and
from 109 to 210 for the non-TIV course. Average lecture sizes for
the three courses were 251, 222, and 169, | |

Classroom staffing is only one of the costs, however. Using
media such as CCTV, there are associated production and facilities
costs, A study which the project staff made of CCIV production
ccsts shows a program originating cost of $43.96 per hour of live
telecast. AFA courses use talk-back facilities, which adds a cost
of $127.59 per month, or $.74 per enrollment for an average
quarter, The third cost element is distribution cost through the
campus network and to viewers through sets in viewing rooms.
Average distribution cost per classroom for an hour of viewing -
time is $.40. The distribution costs in a particular quarter
depend on how many viewing rooms are in use. A fourth cost is
occupancy of classrooms (depreciation, maintenance, and
utilities), which amounts to $.63 per room per hour.

In Figure 5 , the average costs per term for each of the
three courses are given, with supporting details in Figure 6.

Comparison with Prior Study

) In 1962, Instructor Robert Mogis made a cost analysis of
. sccounting by CCTV for the two courses for the 1961-62 academic
year., Costs per student credit hour shown by his study and by the
current project are remarkably comparable, considering that many
fixed costs were included iIn the current study and not in the

prior ome,
Mogis studys
210-211, TV $6.41
210-211, Hon-TV 4.49.
Current study:
210, TV $6.59
211, TV 7.40

In considering the figures given here, the reader should bear
in mind that almost every costing step required arbitrary assump-
tions about equipment life, galary levels for personnel categories,
allocation of occupancy costs and of studio averheads, and other
elements, and many averagings of data.

Recommendations , | j

There is a definite need for special agsistance for faculty
with regard to advisement of learning theory, production of
graphics, evaluation and communications. _
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Figure 5

SUMMARY OF INSTRUCTIONAL COSTS
PRINCIPLES OF ACCOUNTING COURSES

‘Classroom staffing cost,
per average quarter

Originating cost, per
average quarter

TQiﬁ;ﬂ;&iﬂf;éility cost,

per average quarter

Distributior cost, per
average quarter

Classroom occupancy cost,
per average quarter

'TOTAL INSTRUCTIONAL COST,
PER AVERAGE QUARTER

Average instructional cost,
per student credit hour

24

210 TV
2,022

284

7,61

E

$6.59

211 TV
$4,430

223

212 Non-TV

$3,182
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~ Figure 6

SUPPORTING INSTRUCTIONAL COST DATA
PRINCIPLES OF ACCOUNTING COURSES

Quarters of experience
included in data

Annual enrollment range

Average quarterly
enrollment

Average lecture size

Average number of
lecture groups

A#erage classroom staffing

cost per enrollment

Average hours of broadcast
per quarter

Average originating cost
per hour broadcast

Talk-back facility cost
. per enrollment, average
quarter

Average number of viewing
rooms used

Average distribution cost -

per hour of broadcast

Depreciation, utilities, and
maintenance per class hour

(8.63 per room)

25

210 TV

15
1025-1224

385
251

1.53
- $12,.92
46

$43.96

$.74

$2.80

$4.41

211 TV

11
843-918

302

222
1.36
$14. 67
41

$43.96

$.74
6.3

$2.21

$3.97

212 Non-TV

15
533-730

213
169

1.26
$14,94

38
(recitation)

4.8
(recitation)




Figure 7

 STAFFING COST DATA
ACCOUNTING COURSES BY CCTV

210V 211 212 Non-TV

Quarters covered in déta - | 15 i 15
Enrollments | 5,772 »3,324 3,205
Salary costs® - | $i4,580 - $48,780 | $47,886
Cost per enrollment o $12,92 | $14.67 - $14.94

*Calculated on basis of two hours work outside classroom for each
hour in class. ‘Salary rates attributed: Professor, $12.00 per
hour; Associate Professor, $10.25 per hour; Assistant Professor,
$8.25 per hour; Instructor, $4.00 per hour; Graduate Assistant,
$3.33 per hour; and Seniors, $2.00 per hour,

Total Hours for various categories during the quarters cdvefed, as |
calculated from departmental staffing‘recbrds'were:

210 TV 211 TV 212 Non-T%

Quarﬁers covefed | 15 11 15
Professor o | 2676 hrsf 1680 hrs. 720 hrs.,
Associate Professor | e . ==== 1080 hrs.
Assistant Professor | | . T 150 hrs.
Instructor | g | wee- 360 hrs.
Half-time Instructor 7200 hrs. 5040 hré. 6300 hrs,
Graduate Assistant _ 2340 hrs. 1080 hrs, 90 hrs.

Senior (Acct'g. major) 2970 hrs. 2430 hrs, ===~ hrs,
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- Course: | ‘IntroducnorylﬁhemiStry 101 and 102“7

»kraculgz Mbmbets_ReEorting::‘f  Dr. Carl H. Brubakef, Jr.

periment and write up the results. There are nine filmed experiments
i{n all. Four lab sections are scheduled to meet at the same time. Two

Results

Department of Chemistry
 College of Natural Science

Medias FILMS, 16um, SOUND (To provide lab data)
- Mr. Layton Maybrey

 INSTRUCTIONAL SYSTEM OPERATION

 Introductory Chemistry 101 and 102 is a two-course sequence in
general chemistry for non-chemistry majors. Students meet for two
large group lectures and a three-hour laboratory, period each week,
Five of the lab sessioms each term consist of conventional laboratory-
type experiences. On alternate weeks, the stuGents view a filmed ex-

sections meet in separate regular chemistry labs for the conventional

lab experience; the other two lab sections are combined and meet in a

recitation room where the films are viewed., . Only one graduate assis-

tant is in charge of the filmed session, which results in a 25% saving
in graduate agsistant time. o |

1. The experiments bﬁ,filmfprovidé_a familiarity with advanced
. experiments which the studen s could not perform themselves,
although the p:-inciples are within their ability to grasp.

2. A more varied and interesting experience is provided than
that resulting from the more typical cookbook, service course
laboratories. Even the "wet" lab experiences were specially
designed for this course. o |

3. An answer is provided to the possible elimination of laboratory

- from all or part of general chemistry for non-science majors.
Due to large increases in enrollment, the cost of additional
laboratory facilities has led some institutions to adopt.just
such measures., The approach taken here has reduced the lab
space needed by 507% and the assistant time has been reduced
25%. 1In ome term (fall, 1963) $3000 was saved in graduate
assistant's salarjies, and it was possible to teach the
course in two laboratory rooms instead of four.

27




4, Experiments are quantitative and are written up by the stu-
dent., The teachers feel that much greater student interest
is aroused by getting numerical results on unknowns and in -
making things, than in telling what happened when "A" was
mixed with "B," | |

5. Froper use of the films requires a thorough briefing, a first
viewing of the film, a discussion, and a second viewiiig of
the film, Data from the film is printed and handed out so
that the students are free to concentrate on the filmed events
and are not distracted by having to take copious notes.

6. Of the fiims used for Chemistry 101, and most effective, ped-
- agogically, seems to be the one on at@mic spectroscopy, while
~ the best science seems to be contained in the one on heat

combustion. The students seem to enjoy the film,on crystal
structure more than others.

’7; Success of the laboratories and films depends on very thor-

~ ough planning and discussion of instruction'with the graduate
__assistants,

INSTRUCTIONAL SYSTEM DEVELOPMENT

Initiation

- The Chemistry Department was faced with the problem of not having

encugh laboratory space to continue the same instructional program for

~ non-majors that they had been providing. In considering alternative
‘solutions at a departmental staff meeting, Dr. Fred Dutton, a member
of the department and Chairman of the Educational Pevelopment Project
Committee of the College of Natural Science, mentioned the possibility
of using £7lms as a substitute for some lab experiences., This was
presented as an emergency measure and as a more desirable alternative
than eliminating lab entirely.

A curriculum committee in the Chemistry Department had been meet-
ing and discussing the problem, They invited consultants to meet with
them, including Dr, Horace Hartsell of the Audiovisual Center. Because
of the characteristics of the film medium, it was selected as a pos-
sible solution which should be studied further and presented in the
form of a proposal. .

| Procedures

Professors McCarty and Popov, of the Chemistry Department, con-
sulted with Layton Maybrey (Head of Film Production, Audiovisual Cen-
ter) regarding the production of ten lectures on film., Originally, the
thinking was for each lecture to be of forty-five minutes duration.
After discussion with Mr, Maybrey and further consideration qf certain
characteristics of the motion picture medium, it was decided to produce

shorter length films that would be an integrated part of the "dry" lab

28




T T

7 L ————— ey
o . B - A!

periOd .

A proposal was made to the Provost for'ﬁhe prbduction of nine
films at a cost of $21,000., The proposal was approved and Dr, Carl M.

- Brubaker was released from other duties for the spring and summer terms

of 1963 to represent the Chemistry Department in working witih Film Pro-
duction., During the winter of 1962-63, Dr. Brubaker, Dr. Richard H.
Schwendeman, and Dr. Donald A. McQuarrie worked to select the major

- topics and to develop a course syllabus.

Many discussions between Dr, Brubaker and Mr. Maybrey resulted in
a film format consisting cf short sequences separated by fade-out and
fade-in during which the film can be .stopped and discussion can take
place. Dr. Brubabker would prepare a script and then three or more con-

- ferences with Layton Maybrey would be required in order to refine the
script and communicate to the film producer all the points involved.

After filming was completed, answer prints were shown to members

 of the Chemistry Department, A few technical errors were noted and cor-
‘rected and the films were approved. Final corrections and the addition

of sound to the titles was completed and the first prints were produced

for classroom use in the fall of 1963. ,

Class usage of the films revealed the need for a few further re-
visions. Also, it was found that the amount of data presented in the
films was too much to permit the students to take adequate notes and
still see everything that was presented. As a result, handouts wgre
developed which were given to the students. These contained much of
the raw data for the experiment and permitted the students to attend
closer to the film presentation., Dr., Schwendeman and Dr. McQuarrie

- worked in planning film and "wet" lab experiments during the first year

and refined the procedures involved, Drs, Eick and Bateman supervised
the new laboratory experiments and made any necessary revisionms.

Costs

The following cost analysis was prepared by Part B,
In addition to the production costs for the nine color films,

 there was a large investment of time and materiais in the Chemistry

Department. The costs are summarized as follows:
Chemistry Department:
Approximately 1440 hours of professorial time,

100 hours of instructor time, 1580 hours of
assistants' time, and 40 hours of secretarial

time ‘ $19,626.40
Chemistry materials, net of re-usable portions 3,498.20
$23,124,60
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Audiovisual Department:

Direct costs of film production® $24,200,00
Total costs for 139 miputes of color film $47,324,60
- Average ccst per minute N ERETEER s,

',.ﬁ':‘.«’v" i ) 5 e«';

* These figures do not’iﬁclude some AVC staff time f&r”%ilm.design
""and direction, nor AVC overhead and amortization of equipment used.

Recommendations

More time should have been allowed for the project.! Instead of
the six months lead time provided, a year should have been planned.

The musical background used in some of the films should have been
omitted from the actual demonstration part of the films; it proved to
be distracting at some points (too loud and on occasion, humorous),
There would be no objection to the msuic during the title and trailer
portions of the films, o

Professional evaluation should be involved and a controlled study

- conducted in order to evaluate the effectiveness of this approach as

compared £o using all "wet" labs. Time and space problems did not per-
mit this type of study when the project was affected,

Experimentation with the use of 2 x 2 slides as originally

. planned should still be tried. The plan was to use some 2 x 2 slides

to prepare the student for the film. Time restrictions did not permit
this development. | |

More films should now be made in order to provide a degree of
flexibility in the program, One or more additional films would permit
one or more of the present 1lab films to be used in the lecture setting
1f so desired by the instructors involved during a given term. Also,

a selection of nine or ten filmed lab sessions from a possible larger

collection would better serve to allow for the desires of the instruc-
tors, In a given term, the instructors would have to agree on the par-
ticular selection to be used in order to make use of a common examine-
ationo




Course: Harnony and Aural Hdrmony
v Depariment of Music ,
College of Arts and Letters

Medias PROGRAMMED INSTRUCTION, TEXT AND AUDIO TAPE

Faculty Members Reporting: Dr. Merrell L. Sherburn
’ ' Dr. Paul O, Harder

INSTRUCTIONAL SYSTEM OPERATION

The subjects of harmony and aural harmony are taught in separate
courses, three terms of Basic Harmony and- three of Advanced, three
terms of Aural Harmony and three of Advanced Aural Harmony. The basic
harmony classes meet three times each week in large group sections, dur=-
~ 1ng which lectures are presented. An overhead projector is used during
the lectures, and the text materials have been put in programmed form
for the first year's work.

Aural Harmony classes meet two times each week, one session per
week, in the language lab where key lessons are presented, This forces
a certain pace to be maintained in the course, The students also work
independently with the rest of the required audio tapes using the re-
cording and playback fa acilities of the listening room in the music
building and the language lab, when it is open to "library" use. The
audio programs on the tapes are in linear form., The purpose of the
aural programs is to develop ear training, or "music memory," and the
ability to take mwsic dictation.

The other part of the Aural Harmony course consists of training
in sight singing. This is taught in a regular classroom situation,
meeting one hour each week, Tape recording is used in this portion of
the course as well. After a mid-term examination in sight singing,
administered individually, the students are encouraged to take self-
administered sight singing tests using a tape recorder, The test is
presented in written form and the student records his wvocal response.
The student's performance is rated by a graduate assistant who listens
“to the tape and scores the test by subtracting points for each mis-
take, This evaluation becomes much more objective than is normally
the case in testing for this ability. The student is rated more on
his relative response, not on absolute pitch,

In addition to being more objective (there is no opportunity for
giving prompts to the student, which can occur inadvertently when such
tests are administered live) the grading time is reduced by about one-
half due to the fact that explanation time by the teacher would be re-
quired in a "live" exam, A check on the operation has revealed no
evidence of cheating, '
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Results

1. When the language lab and tapes were first used for ear train-
‘ing and music dictation, two sections were assigned to test its
effectiveness. These student did significantly better than
the non~lab students who met in a conventional classroom get-

ting.

2, At first the theory classes met two times per week in sections
of 85 students using conventional materials. This did not
prove satisfactory.

3. Better results were obtained when they met three times per
week (125 per class) and used the programmed text and an
overhead projector.

4. A completely independent study plan for lab work (for ear

training and dictation) was tried at first, This was not
satisfactory because some students did not assume the
respongibility of scheduling themselves for lab work.

5. As a result of using the programmed text, exam grades were
higher, There were more A's and fewer failures,

INSTRUCTIONAL, SYSTEM DEVELOPMENT

Initiaéion

In 1958 the faculty of the Music Department was concerned over
the inability of many students to develop the harmony skills to the
desired level, It was found that the cause was generally a failure
on the part of the student to practice the skill sufficiently during
the ten-week term, At about this same time, President Hannah spoke
to the faculty and emphasized the need for new methods of inmstruction
and the assignment of more respomsibility to the students. Also, at
this time interest was mounting in programmed instruction and in the
use of language laboratories,

As a result of all these develcpments, Dr. Sherburn suggested to
the Department €hairman, Dr. Owen Reed, that the use of tape record-
ings might solve the practical problem of providing more practice
without increasing the number of faculty members. Dr. Reed provided
the magnetic tape and encouraged Dr, Sherburn to develop the aural
programs,

Procedures

Dr. Sherburn was assigned all of the aural harmony sections and
was provided with the tape needed, Over a period of four years he has

32




devaloped gsome 300 plus tapes. No released time was provided.

: The language lab was available during certain hours and its staff
was very cooperative in making the facilities available and in helping
to keep the tapes in good condition. As indicated earlier, indepen-
dent use of the lab was tried first but this did not prove satisfactory.
The fréshmen students needed to have the pace set for them. By pacing
the students, a mid-term exam can be employed and this becomes avery
useful diagnostic instrument with time left to make up some deficiencies
uncovered.

Dr., Sherburn acquired his knowledge of programming techniques by
reading the available literature on the topic.

Dr. Harder developed the first programmed text (for Harmony 180)
and began using it in the spring term of 1963. Programs for Harmony
181 and 182 were developed during 1964-65. Programs were first used
in mimeograph form in order to permit revisions. Frames were first
written on cards when Dr, Harder was less certain of the best sequence
of the content. The text for Harmony 180 has now been published.

ggsts

Costs have been minimal due to the availability of the language
l1ab and the fact that tapes were developed without providing released
faculty time. From $300 to $400 was provided each year for tapes,
This was obtained from University research funds. For the development
of the programmed texts for Harmony, Dr. Harder received funds for
secretarial help and printing costs from the Educational Development
Program of the University.

Recommendations
1. Some of the aural tapes should be revised and recorded under
more professional conditions (i.e., eliminating background
noises and in proper acoustical surroundings).
2. Some of the verbal information on the aural tapes could be
transferred to printed form which would make the process
more efficient (reading is faster than listening).

3, There is need for a more adequate listen-record lab in the
music building.

4, The text programs for harmony (theory) could be written with
- more variety in the type of frame.
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5. It would have been better if the text programs could have
been developed more slowly, making use of comparative
sections and representative students to test the effect- -
iveness of the programs, . co

6., The tests employed are usually of the constructed response
type which means that the testing aservices of Evaluation
Services have not been employed, There is a need to try out
some machine-scored tests and to determine the correlation
between these and the constructed responsa type normally
used,
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Courses: Natural Science 181, 182, and 183
' Department of Natural Science
University College

Media: PROGRAMMED INSTRUCTION

Faculty Members Reporting: Dr. Chester A. Lawson

Dx. Mary A. Burmester
Dr. Clarence L. Schloemer
Dr. Floyd V. Monaghan
Dr. Clarence H. Nelson

INSTRUCTIONAL SYSTEM OPERATION

Natural Science 181, 182, and 183 constitutes a sequence of study
that is required of undergraduate students.

The text for each course is authored by members of the d epartment
and is published by the Michigan State University Press. Portions of
each volume have been written in programmed form. Some of these chap-
ters are programmed in a linear format while others use a modified
branching technique. The variation in style is due to the preferences
of the .»uthors. ,

Subject areas which have been programmed are genetics, scientific
clagsification, population genetics, the inheritance of sickle-cell
disease, linear equations of their graphs, and laboratory study of
the gas laws. Many parts of the texts have not been programmed due
both to the time and effort that programming requires and to a desire
by the faculty to retain portions of the texts in normal prose form.

Results

l. Some of the subject matter was easier for the students to
comprehend as a result of programming the material.

2. Because of the comprehension factor just mentioned, it became
possible to add new material to the course. In certain cases
this was new and difficult material which would probably not
be included if conventional text form were to be used.

3. In an experimental study of achievement gains resulting from
the use of programmed materisls for one chapter versus using
regular text form materials, the results favored the program-
med materials when the teachers were new. There was no signi-
ficant difference when the teachers in both groups were ex-
perienced.

4, This same program resulted in smooth laboratory work (fewer
problems and less need for interactions with the instructor).
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5. The results of a student attitudinal questionnaire administer-
ed in the fall of 1963 showed that the students favored the
programmed materials. The responses were more favorable by
the students in some teachers"classes than in others.

6. Other studies using pre and post tests showed a 70-75% in-
crease in learning. One of the programs showed an increase
in only 57%. This was a program that had been tried out with
a grovp of honor students. The dependent variables in this
case have not been clearly identified. :

7. Repeat students using the programmed materials received noti-
ceably higher grades than repeat students who used only con-
ventional text materials.

8. Many students who did not approve of the programmed materials

- were, from the nature of their responses, poor students of
English and probably had trouble reading the programs. (This
was personal reaction by one of the faculty.)

9. Some teachers reported that students were much better pre-
pared for discussion as a result of using the programmed
materials.

INSTRUCTIONAL SYSTE:M DEVELOPMENT

Initiation

In the late 1950's the department of Natural Science was facing
the problems of increased student enrollments, the meed for more facul-
ty members, and the restrictions of limited laboratory space.

The department considered numerous possible strategies that might
alleviate the problems, including the use of Closed Circuit Television,
none of which provided an answer that was satisfactory to the staff.
At about this time the work of B. F. Skinner and Norman Crowder in
programmed learning attracted the attention of Dr, €. A. Lawson, who
was the chairman of the department. The features of pirogrammed learn-
ing held promise as a possible solution to some of the problems just
mentioned. It was felt that through the use of programmed materials
the teacher-student ratio could be increased and the student could be
made scmewhat more responsible for his own learning.

Procedures

Dr. Lawson encouraged other members of the department to try their
hand at programming. As & result, Dr. Alice Burmester programmed a
chapter on genetics. Dr. Lawson collaborated on the writing of the
program., This was followed by several programs developed by other
faculty members over a period of several years.
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The procedures used by the faculty when writing the programs
varied considerably. Direct professional assistance in terms of pro-
gramming techniques was not used (with the exception of some advice from
Dr. Komoski which is cited in the next paragraph). Individual faculty
members examined sample programs and then proceeded to develop their
own styles and procedures. In some instances a branching style was
used. The reason given in support of branching was that it provided
a means of "erasing" the mistakes made by explaining why the student
response was incorrect. This was felt to be particularly important
when the learning task involved problem solving. Other faculty members
favored a linear form in preparing the program, especially when the
content was mathematical in nature. A variety of page layouts were
tried in attempts to reduce the number of pages required and to sim-
plify the use of the program by reducing the amount of page turning
required (on the part of the student).

Various writing techniques were employed. 1In one case, two
faculty members worked as a team. This idea was obtained from
Dr. Kenneth Komoski, Director of the Center for Programmed Instruction
at Teachers College of Columbia University. Dr. Komoski was a
resource person brought to the campus through the efforts of a Learn-
ing Resources Committee that existed a few years ago. He also suggested
that from three to five representative students be used to txry out the
program as first written in order to identify difficult frames or gaps
that required further informaticn. Rather than employ this technique,
the normal procedure of the department was to try a new program with
one or more sections of Natural Science students. The program was
used in mimeographed form for this try-out period. Difficult portioms
were revised until an average error rate of 107 or less was achieved.

The team of two writers mentioned above worked in the following
manner. After identifying objectives in a detailed manner (both sub-
ject matter objectives and behavioral objectives). the content was
gselected. Then each would write his own version of a given frame and
these would be compared. One of the frames or a compromise frame would
be adopted. Because of years of teaching experience with this subject
matter the writers were able to predict where errors would most likely
occur and even the nature of the errors. This facilitated the writing
of remedial frames to help "erase" misconceptions that would likely
arise. One student is quoted as saying, "This is as good as having a
private tutor at your elbow." A study was conducted to see if the use
of "scrambled" format yielded superior results over an "unscrambled”
one. The results showed no significant difference and the students
preferred the "unscrambled" style.

Mnother writer favored the use of large work sheets in order to
sequence the subject matter. He would then write up the detailed
materials for frames. (This would be typed and the individual frames
cut apart and then pasted up in the desired format.) Individual stu-
dents were used to try out certain portions of the program and a few
corrections were made.
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As programs bec:zne ready for trial, Dr. Clarence Nelson, who is

a member of Evaluation Services and of the Natyral Science Department,

- would assist in any experimental studies that were conducted., He was
the person responsible for scoriang and analyzing the statistics ob-
taired from the evaluation instruments.

While most of the programs involve only the printed materials in
the text, the program on rock classification actually involves a cross
media approach since realia in the form of rock samples and visuals in
the form of 2 x 2 slides are an important part of the program. (see
the case referred to as The Rock Study )

COctgv

A few small grants from University research funds were obtai:.ad
which helped to cover the costs of materials. These would be the de-
velopmental and try-out materials. In some cases the faculty member
doing the programming has released time in the spring term, when over-
all student load for the Natural Science classes is lighter during
the spring term, Printing costs are not involved since the students
pay for the texts.

Recommendations

1. Since the writing of programs requires considerably more time
than does the writing of conventional text .aterials, (esti-
mates from different persons interviewed vary from five to

~ twanty times as long) released time should be provided to
the faculty member who desires to develop a programmed unit.

* 2, Portions of the program should be tried out with e few repre-
sentative students as the program is being written.

3. Linear programming requires less writing time wnan does a
branching program.

4. wWhere analysis, synthesis, problem solving, or evaluation are
the behavioral objectives, a branching program seems more log-
ical; where the objectives are recall, recognition, or manual
’skill a linear format with a low error rate would be more
desirable.

5. When a team approach is used in the writing of a program, one
individual should not strongly dominate the other.

6. Programs should not be adopted for large scale use until they
have been thoroughly tested and all necessary revisions made.




7.

8.

In order to obtain the desired resnlts,'the faculty members
using the program should favor its use.

When other media are to be used as part of the program, the
assistance of media specialists should be obtained and the

production time schedule that is established should be long
enough to permit thorough development of the materials.




Course: ° Pharmacotherapeutics 552
- Depariment of Pharmacology
College of Veterinary Medicine

Media: CCTV AND OVERHEAD TRANSPARENCIES

| Facultx;nember‘Reporting: - Dr, Clyde F. Cairy

INSTRUCTIONAL SYSTEM OPERATION

Pharmacotherapeutics 552 is the second in a sequence of two
courses assigned for third year students of veterinary medicine; 50
to 60 students are enrolled per term, The class schedule consists of
two lectures per week that last for one hour each, a two-hour long
laboratory d-nonstration (which is when CCTV is used), and a four-hour
laboratory period., In addition to the use of CCIV in the lab-demon-
stration per:od, extensive use is made of the overhead projector during
lectures, Alseo, a talk-back phone is used during the CCIV presentation
to (1) question students in order to check their perceptions, and (2)
answer questicns that students raise,

Results

1.. The use of these two media makes the handling of information
easier, As a result, more content is presented to the stu-
dents. (This is the subjectiie judgment of the instructor.)

2, More kinds of information can be presented, such as close-up
views,

3. Less preparation time is required for the telecasts after the
" TV personnel and the instructor have worked together for. sev-
eral programs,

4., The students respond favorably to the use of TV because it
aids their observation of the demonstrationms.

5, The TV lab sessions save instructional time since all 60 stu~-
dents can see the demonstration at once., Otherwise, several
separate lab sessions would be required, :

6. The use of the overhead projector in lectures permits more
content to be presented, aids in better sequencing of the con-
tent, and helps maintain the attection of the student,

7. Fifteen minutes of TV'preSentation requires between five and
six hours of preparation time, not including the work of CCTV
in producing graphiecs,
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8. The faculty in the College of Veterinary Medicine are looking
with greater acceptance on the use of the newer media, as
evidenced by several college-wide seminars on the topic.

INSTRUCTTONAL SYSTEMS DEVELOPMENT

Initiation

Dr, Cairy has made extensive use of both CCIV and overhead pro-
jection in his Pharmacology courses. His use of CCIV began in 1957
and was his own idea. He tried it and became enthused cver the
benefits derived from its use.

Procedure

When the occasion for TV use arises, Dr., Cairy contucts CCTV and
indicates his needs. A few days prior to the presentaticzn, the TV
director contacts Dr. Cairy and they go over the intended presentation,
Often they will meet in the studio-lab and the professor will demon-
strate the lesson to the director.

On the day of the presentation, the director, an engineer, two
camerzmen and a lighting specialist come to the studio=-lab to operate
the equipment. Professor Cairy uses a check list for the materials
that he will use. In addition to the TV personnel, he is aided by a
graduate assistant or two, and sometimes by a student. During the
telecast, Dr. Cairy observes a studio monitor and often gives signals
or comments to the director in order to present a particular view,

Dr. Cairy produces his own overhead transparencies, His secretary
uses a typewriter with large print and a thermofax machine to prepare
verbal materials. Charts and diagrams are prepared by Dr, Cairy using
acetate sheets and special inks. Central Duplicating Service in the
Veterinary College produces some of the materials needed from his copy.
The diagrams are usually handdrawn and are the type that he would have
formerly put on a chalkboard. His collection of transparc¢ncies is
added to and corrected each year; thus, the collection has developed
over a period of several years,

- Costs

CCIV costs are budgeted by the University; no charge is made to the
department. Transparency materials are provided by the department. No
released time is provided for Dr. Cairy.




Rscommendations and Findings

If he had to consider direct payment for CCTV services, Dr. Cairy
stated that he might not use the medium as often.

The TV presentation is generally limited to about 15 minutes. The
present flexibility of time utilization is highly desirable. 1If it '
were required to use a longer block of TV time, unnenessary material
might be presented just to f£fill up the time,

- The advantages sought from the media in this case are related to

the information handling qualities they pcssess, rather than as a
solution to the problem of large numbers of students,
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Course: Introduction to Physiology 240 and 241
Department c¢f Physiology
College of Veterinary Medicine

'y@ggge CCTV (Laboratory Demonstration)
Faculty Member Reporting: ' Dr. James R; Stiefel

INSTRUCTIONAL SYSTEM OFERATION

These are basic physiology courses offered in consecutive terms,
which enroll epproximately 220 students each term. The students repre-
sent a wide variety of curricula; 50 to 75% of them taking the courses
as electives, Classes meet for three large group lectures per week
(onie hour each) and one laboratory-demonstration period of two hours
which is conducted by Closed Circuit Television. There is no labora-
tory activity other than the television demonstration. The students
meet in one large group for this televised session,

Resgults

1. Demonstrations are better and require less time. Every student
has a much better view; sometimes even better then the instruc-
tor.

2. More content is covered.

3. Students seem to accept the use of CCTV; however there were
a few complaints at first.

4., CCIV is being more and more accepted as a "conventional way"
to teach cn a large campus.

5. The shift to CCTV has not altered the distribution of students
enrolling for these courses.

6. The use of & talk-back phone during ihe television session
will be discontinued. It is impractical to pass the phone
around to so large a g.oup. Also, ths experience now gained
by the professor has resulted in changes which now eliminate
most of the questions that formerly were raised in the minds
of students as a result of poor communication with the stu-
dents.

INSTRUCTIONAL SYSTEM DEVELOPMENT

Initiation

Presgures of increasing enrollments and shortages of staff re-
sulted in an agreement between Dr. Stiefel and Dr. Alfred, the Depart-
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ment Chairman, to look into the possible use of CCTV; originally, indi-

‘vidual lab experiences were provided for the students. Enrollments de-

manded more lab space and staff than the University could provide and
the proolem was presented to the Provost.

Procedures

In the spring of 1962, $1,57) was received from the Office of the
Provost to release Dr, Stiefel for one term to plan the television
work. He worked according to the following procedures.

First, he went into seclusion and studied all the materials and
information employed in the course. This examination caused him to
delete a sizeable number of exercises which had little relationship to
his objectives. Their inclusion was largely "teaching as I had been
taught." He proceeded through a streamlining of the course for tele-
vision presentatior. o

He then wrote up the experimental procedures in detail which were
to be included in the laboratory experiences of the students. Next,
Dr. Stiefel took this write-up and associated equipment to the TV pro-
ducer and inquired, '"Can you show this, or can't you? What must we do
to this presentation in order to use it on TV?"

He also spend considerable time viewing the work of professors in
other areas on CCIV in order to learn more of the techniques being em-
ployed. Then he would plan the TV presentation in cooperation with
the TV producer.

Dr. Stiefel was permitted a series of "dry runs" to try the pre-
sentation, including the testing of visuals on camera. These presenta-
tions take place in a specially equipped laboratory-studio in Giltner
Hall. Dr. Stiefel indicated that one of the major problems he had was
to explore what TV can and cannot do in relationship to what he wished
students to observe. While there are some limitations of TV, these did
not necessarily hinder his work. He found that converting the lab work
to TV was not hard, since the CCTV facility and personnel were made
totally available for his use.

The TV instruction began in the fall of 1962, The plans are to
continue the work on TV and for scme time it has not been regarded as
anything extraordinary or special. He stresses that conce a faculty mem-
ber accepts it as the way of doing things, that it becomes the conven-
tional way of doing it for him.

$1,500 was provided by the Provost to release Dr. Stiefel for one

term; actually, he had to spend more time than this for planning. TV
expenses were covered by the resources of CCTV.
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Recommendations

It would be advantageous to have a specialist in the College of
Veterinary Meédicine acquainted with the visual techniques of TV to aid
the faculty. This would be more practical than having TV personnel
learn Veterinary Medicine. »

Time spent in observing others teaching on TV is very worthwhile.

It is important to understand the limitations of the medium.

Color TV would be desiralle.




Goursge: Foundations of Physical Education 105

Department of Health, Physical Education and Recreation
College of Education

Media: CLOSED CIRCUIT TELEVISION WITH VIDEOTAPE
Faculty Member Reporting: | Miss Jean McIntyre

INSTRUCTIONAL SYSTEM OPERATION

Foundations of Physical Education 105 is s first term course re-
quired of freshmen in which tac emphasis is on the value of and means
of maintaining physical fitness, Classes meet for one and one-half
hours, two times each week, with separate sectjons for men and women,
The women were the first to make use of closed circuit television as a
medium of instruction. In 1961 there were 1600 women enrolled in 45
sections. These were taught by 17 instructors; each was assigned 3
to 5 TV sections, plus 3 or 4 other physical education classes,

CCTV was used in seventeen of the twenty lessons; the duration of
the televised lesson ranged from 15 to 40 minutes. The purpose of the
televigsed presentation is tg provide information, motivation, and de-
monstration of proper body movements involved in performing the skill
or exercise that is being studied. The classroom teacher has a teach-
er's guide which includes an outline of the TV presentation and sug-

gested classroom activities. Some time is spent in class answering

questions that the students may ask and in further discussion of the
information presented. During the TV presentation, the students may
be directed to perform certain activities that are being demonstrated.
During these activities the classroom teacher is free to observe and
correct the performance of individuals., 1In addition, the students use
a text entitled Movement Fundamentals.

Results

1. All the sections progress uniformly through the course, which
permits the use of a departmental midte:sm exam and final exam;
all sections cover the entire content.

2, Greater individual attention by the classroom teacher is pos-
sible due to the fact that the demonstration is presented by
the TV instructor.

3. Demonstrations are more effective since every student has a
froat seat and can view the body movements from the most ad-
vantageous angle, '

4. The in-service training of instructors is simplified and the
individual talents of instructors may stiil be utilized.
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5. Enrollments have grown to 3400 gtudents and 96 sections (fall,
1964) with the same staff doing the instructing. Since the

classroom teacher is spared the physical demonstration for
each class, the additional class load is not so fatiguing.

6. Student reaction is just as favorable as in the former non-TV
classes.

7. Demonstrations can include equipment that would not be avail-
able in every classrcom.

8. Students rated their television teachers vefy fayorably.l

9, There was no difference in the attitudes of the students
* with respect to their ability levels,l

10. ,Students indicated a stfong preference for a superior tele-
vision teacher over an average live classroom teacher.1

11. Student achievement, as measured by the objective portion of
a final examination, was the same for the TV experimental
group as for the non-TV control group.l

12, Faculty reaction is favorable to the use of television for
women's physical education classes. Those most favorably
inclined are the teachers who have imstructed via the tele-
vision.l

INSTRUCTIONAL SYSTEMeDEVELOPMEE!

Initiation

In 1960-61 the staff was very concerned over the problems of
rising enrollments and the limitations of no increase in number of
staff and other normal resources. As more sections were being added
and more instructors required, there was an increasing problem of at-
taining anything like uniformity of instruction. In March of 1961 some
of the staff heard that the University of Illinois was using television
for instruction in some of its physical education classes. May, 1961,
a visit was made to Illinois by some of the staff.

Lyanet A. Wessel, Jean McIntyre, Anna Ganung, and Dorothy Kerth,
Teaching University Physical Education by Closed Circuit Television
(East Lansing, Michigan: Office of Research and Publications, Michigan
State University, 1963).
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After the group returned, discussions were carried on by the staff
teaching HPR 105, and the application of CCIV seemed very appropriate
since the course curriculum involved a considerable amount of visual
demonstration. Mr. J. D. Davis from CCIV at MSU was consulted and

‘the staff decided to request that a program be developed for 105 that

would make use of CCTV. Discussions were held with the central ad-

‘ministration and permission was granted,

" Procedures

During the summer of 1961, Miss McIntyre worked full-time for five

‘weeks reorganizing the course for the use c¢f television. Part of that

time she worked with Bill Evans, a producer-director from CCTV. Also,
a few other imstructors perticipated in this reorganization.

This task was greatly facilitated by the fact that the course had
recently been studied and revised by Dr. Janet A. Wessel of the Depart-
ment of Health, Physical Education, and Recreation., Hence, a clear
statement of goals and objectives and precise content already existed.

After one trial experience in front of a TV camera, the program was
put on "live" during the £all of 1961. During this term, Miss McIntyre's
class load was reduced from eight classes to four. Also, three other
instructors have the demonstrations daily via CCTV. Some time was de-
voted to practice in the studic. Each of the television teachers in-
structed twice a day on CCTV.

Close cooperation was required between the classroom teacheys ani
the TV teachers. This was not a difficult problem because there had
been a history of regular, cooperative group effort. However, the use
of CCIV required even closer cooperation and enhanced this process. Be-
cause of the greater uniformity of instruction achleved, it now became
possible to have a departmental mid-term and final exam,

On the basis of the experience during 1961, it was felt that a
higher quality presentation could be made if the program were put on
videotape. Also, that this would conserve the energies of the staff
and increase the flexibility of the program. Therefore, in the summer
of 1962, the TV lessons were put on videotap2. During the winter term
of 1963, two retakes were made and some final editing took place. Also,
teacher's guides were developed for use by the classroom instructors.

Costs

The releaged time of Miss McIntyre during the summers of 1961 and
1962 was the responsibility of the department. CCTV furnished the
videotapes, its staff, and facilities. °

Recommendations

1. The TV lesson should haveé built into it the provision for
the classroou instructor to make whatever unique contribu-
tion lies within his capability.



5.

Provision must be made for individual and group differences.

Special visual aids are required for CCIV; those ordinmarily
usad for the classroom are often not suitable,

Audiovisual materials can contribute to physical education
instruction and CCTV favors their use. Gymmasium settings
discourage the use of audiovisual materials (of certain types,
particularly projected materials that require room darkening).

The tapes should be re-done as they are wearing out. The
experiences of the past two years would help to produce tapes
of better quality. More time should be allowed for their
production, '

The TV lesson format should be changed to one of presenting
information first, then have an "applications" section on the
tape. Following this, the classroom teacher would take
charge. When a department decides to try CCIV, the lessons
should be done "1live" at first, rather than recording them

on videotape, in order for the imnstructor to become thoroughly
acquainted with TV studio procedures.




Course: Public Speaking 101
Department of Speech
College of Communication Arts

Media: CCIV
Faculty Member Reporting: Dr., David Ralph

INSTRUCTIONAL, SYSTEM OPERATION

Public Speaking 101 is a basic course covering principles and
practices in effective speaking both in formal and informal situations.
Students receive one hour of lecture per week by means of CCTV (video-
tape)., In addition, they meet in groups of about 23 for three, one-
hour sessions or for two one-and-one-half hour sessions per weeck during
which speeches are presented by the students for faculty or for peer
group cvaluation, Two such recitation and practice groups are scheduled
for the same hour and are under the supervision of one instructor, The
instructor spends a week with cne group and then switches to the other
for the next wcek, He continues to alternate between the groups on
this wcekly basis, Meanwhile, the students in the group that is un-
supervised interact with their peers for evaluation of their speech
work.

The televised lecture by Dr, David Ralph; the course chairman, is
repeated one or two times during the day for scheduling reasons. The
lecture is received in several classrooms which are equipped with TV
monitors. Approximately 50 students are assigned to each lecture
classroom and a faculty member monitors the session. A total of from
500 to 540 students are enrolled in the course each term. Printed
materials, which reproduce the visuals used on the TV, are distributed
to the students sco that note-taking is simplified, The IV receivers
are checked, turned on, and maintained by CCTV (the distribution cables
are installed and maintained by Bell Telephone). During the playing
of the videotape an assistant engineer is required to operate the video
recorder, However, this duty need not require all of his attention,

Results

1, Class attendance has remained at the same ratio as it wa:a be-
fore the use of CCIV.

2, The TV lecture presented by videotape permits the same infor-
mation to be presented to all lecture groups,

3, Departmental xaminations on speech principles have greeter

validity since all students were presented the same infor-
mation in the lectures,
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There is improved communication among faculty members regard-
ing course content, goals, and objectives.

Difficulty was encountered in translating to the TV screen the
characteristics of the large graphic illustratior aids used by
speakers. o

There has been improvement in the statement of goals and ob-
jectives for the speech course.

Research conducted to date has indicated no signlificant dif-
ferences in test scores betwesen students receiving TV lectures
and those receiving live lectures., Also, no significant dif-
ferences could be detected in terms of speaking ability im-
provement on the part of the students, upon their attendance,
or upon their attitudes,




INSTRUCTIONAL SYSTEMS DEVELOPMENT

Initiation

At the direction of the head of the Speech Department, a commiftee
was established for planning Speech 101. Included in this group were
persons in speech and theatre. The modification in instruction was
intended to take advantage of three developments: 1

1. The basic University College speech experience was abolished
with the reorgenization in the University undergraduate pro-
gram, i.e., Communication Skills became American Thought and
Language, a required sequence of basic college courses for
all undergraduates. Speech per se is not a part of the con-
tent of these courses.

2. General dissatisfaction within the Speech Department with what
amounted to 32 different speech courses, all entitled Begin-
ning Speech, taught by different instructors, and using dif=-
ferent texts.

3. A doctoral program in Speech was instituted, which resulted in
the availability of a relatively large number of graduate
assistants for use in the instructional program.

Procedures

. stage and later on CCTV by the professors. When videotape was made

- to actual student groups. This was due to an attempt to measure the

The first large=-group lectures were delivered on the auditorium

available, a switch was made to TV vecorded lectures for purposes of
experimentation and in order to standardize the teaching received by }
morning and afternoon groups.

The faculty'member on TV worked closely with a producer at the
CCIV studio in recording four lectures during a holiday period. The
other six tapes were made while the professor was lecturing wvia CCTV

different effects that studio work without an audience and studio work
with an avdience would have on the mode of instruction. No significant
difference was noted in the mode of presentation by the professor, .
Experimentation was conducted with the graphic materials, Diffi-
culty was ericountered in resading the content of such items as flannel
boards when used on the screen simultaneously with the lecturer himself, i

The ten videotapes that have been produced were designed to re-
present the logical, psychological, and ethical material involved in X
speech making. {
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Costs

Funds for producing the videotape portion of the course were ob-
tained through the Provost's Office and from the resources of CCIV.

Recommendations

The tapes should be remade us*ng better visuals, if and when funds
are available.

An evaluation specialist should be a part of the course planning
from the very beginning so that better evaluation studies would be in-
corporated into the course development.

Equipment and facilities should be provided so that students'
speeches could be audiotaped and/or videotaped for use in self-evalua-
tion by the students.
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Desxgning Organization and Development Models for Innovating Newer
Media in College-Level Instruction

The construction of models for media innovation was guided by
information gain:d from observations of instructional development
cases described earlier in this report and the investizators' ex-
periences in simulating innovation of new media in two selected
subject areas; Theatre Arts and Electrical Engireering. This por-
tion of the report describes (1) hypothetical models of administra-
tive organization, (2) a model (flow chart) of instructional deve-
lopment procedures, and (3) a brief review of the trials apl rationale
which support these models. A more detailed discussion of the simu-
lation of instructional development procedures appears in the next
chapter.

The investigators believed that media innovation in instruc-
tional development should pivot about the teaching strategy deci-
sions of the instructor and the technical advice and assistance of
the media specialist or audiovisual consv”tant, whichever term is
preferred.

The investigators' first inclination for devising hypothetical
models was to evolve a set of workable administrative procedures
for simplifying tronsactions between faculty members and media
specialists.  From this standpoint, they devised a whole series
of what might pe termed administrative models of instructional
systems develcpment. However, they were keenly aware that these
models merely aid ir making the relationship among developers
compatible and that something more insightful in the way of models
was needed if the decisions for teaching methods and instructional
materials production were to reflect principles of learning. They
sought to fulfill this requirement by proposing a sequence of
quastions, essentially a flow chart of decisions required of the
instructor as he progressed from his stated goals for the learner
tc his choice of teaching strategy and the subsequent procurement
of instructional materials. This process is schematicelly depicted
in. Figure 8.

Both administrative practicability and learner theory were taken
into consideration in proposing the participants &nd decisions of the
developmental process. The simulation experience in Theatre Arts and
Flectricdl Engineering courses provided an excellent opportunity to
make some preliminary observations on the effectiveness of hypothesized

procedures and pointed out the gaps in our knowledge of the instructional

development process models and administrative procedures when stated
in conecrete terms; l.e., faculty, facilities, and persons involved.
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A FLOW CHART OF TRIAL PROCEDURES FOR ANALYSIS 2ND DESIGN OF II'GTRUCTIONAL SYSTEMS
EMPLOYING INSTRICTIONAL MEDIA

The following flow chart rapresants a hypm‘hr?ic ! slaboration o the System Amnlysls,
Design and Deveiopment phases of the "System .*proach o Education Planning” (Ryens,

1964), Importgnt: For purposds of slnplle- -rv. communication feedback loops
not (§lustrated in this #low chart, . oops are
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The decision on where to best locate these operations is com-
plicated by a difference of opinion observed &mong authorities at
Michigan State University and other institutions vigsited. Scme
proposed that instructional systems can best be developed within
a centralized agency staffed by experts closely allied Lo a newer
media operaticz and equipped to efficiently produce the whole range
of instiuctional materials necessary for implementing course changes.
These disagreeing point out that any economy or efficiency obtained
by centralizinz the development activities would be outweighed by
faculty resentment at the interference of outsiders in the instruc-
tional planning for their department.

The investigetors believe that the process of innovating media
in instructional development has a logical sequence that can be consi-
dered independant of the administrative structure.

The procedures, when considered purely as deveiogmental
functions, could work for specialists within a centralized
department agzency or less specialized personnel in academic depart-
ments. It is even conceivable that a single faculity member could
individually make all the decisions involved; however, it is a
rare person who possesses the wide range and depth in competencies
and experience required.

Visits to a variety of imstitutions plus brainstorming with
experts in instructional development revealed several models.
Each appeared to have advantages and digadvantages varying primarily
with an institution's overall organization. What was given as a strength
at one school was termed a weakuess at another university setting.
The reader is invited to judge the value of each according to his
own situation.

Administrative Organization Models

A. The Central Model: All activities take place under one
roof--under a single administrator usually representing all the
components of a development center and the clientele as well. The
users come to the center for assistance. All specialists within
the center are trained for specific tasks.

B. The Centralized Model: FEach academic sub-unit or depart-
ment has a miniature development center with members of the sub-unit
being trained to assist fellow members in instructional situations.
Each sub-unit has its own materials library, machine distri-
bution and maintenance, etc.

C. The Supermarket Model: Each specialist works independently
of others, asking his specific questions and making his gspecific
recommendations. In some cages, a specialist may be dependent
upon what others had noted and recommended, in other cases, no
continuity may be observed.
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D. The Togzetherness or Conference Model: All speciclists

share in the analysis of instruction and offer recommendations at
one or a series of meetings with the professor.

E. The Observation Model: Specialists critique the professor‘s
actual teaching performance, offering media suggestions. His teaching
may be videotaped so the professor could alsc watch,

F. The Go-It=Alone Model: One specialist is assigned to one
instructor. Together they seek out problems and solutions without
consulting other specialists, if there are any.

G. The In-Service Model: Specialists train professors to
solve their own instructional problems by educating them as to
advantages, operation, and maintenance of devices - useful in large
school systems or small colleges.,

H. The Distribution-Library Method: No ¢onsultation services
are made available to faculty, only the devices, materials, and some
maintenance and procurement serviees; an approach currently found in
elementary and secondary schools.

The choice of any of these gross models is most often determined
by tue size, money, and policy factors within a school setting.

The investigators next sought to more clearly defime the second
portion of their stated objectives, that dealing with the development pro-
cedures. Through visits and observations they reached a basic conclu-
sion concerning .the nature of instructional problems, that regardless
of the setting, the decisions made were equivalent in kind and
gsejuence, The same questions appeared to be asked, the same
information sought, and the same alternative decisions offered.

The great need for clarity appeared to be in the process rather .
than the setting., Thus they centered their major efforts on analy-
zing the common sequence of decisions that seem to be prevaleat in
all settings,and then developed a standard operating procedure for
weaving one's way through this maze of information, decisions, &nd
actions.

The plan was to seek out patterns within cases of past and
on~going occasions of media utilization on the MSU campus. But
the past had fled from the participant's recollection and the
present cases were mcving much too slow and haphazard to keep the
clcse touch needed for the plapned analysis. Certain very general
conclusions were drawn, many neg&tive because of the lack of any
systematic attack upon the problems, In most media innovation
cases the Audiovisual Center was fully occupied with productior
decisions., Media specialists were not able to undertake the
direction of in-depth decision=-analysis that might have been desir-
able. Other cases were of the "quick~fix" variety, such that little
clear teaching strategy rationale was obvious for most of the
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decisions made. Nothing of the nature of the pre-planning, now
fairly well-known in the area of programmed instruction, was in
evidence except for a few cases.

Testing the Instructional Media Innovation Model

The solution to the investigator's dilemma was to simulate the
procedures of a '"developmental system" and "field test" it with
professors that had made earlier overtures to the Center and were
willing to join in the trials. Using this approach, the study staff
would have much greater control over the setting and be able to gather
first-hand data from the proceedings, including the participants'
feelings concerning the opcration. The immediate and obvious experi=-
mental error was that by "meddling" in the operation, it would then
not be natural and the observations would be less generalizable. The
only recourse was tc be keenly aware of this fact and be especially
sensitive to the events, recording faithfully all the data manageable.

At the outset there seemed to be three major factors that
would affect the decision-making pattern employed in course pre=
paration-~-the professor, the specialists, and the subject matter.

It al-o seemed that the proposed hypothetical approach to the
instructional development might be in need of variation due to the
possible motivation of these three factors. The study staff was
pleasantly surprised by some of the candid interaction that resulted.
The sitvation presented itself in that they were able tc assess a
number of subtle outcomes from these interactions. Two prcfessors
from each of two quite different subject matter areas, Theatre Arts
ard Electrical Engineering, were willing to participsate in the test.
The study team marshalled together two sets of specialists, randomly
paired them off with profcssors over subjrct matter area illustrated
in the "factorial design" in Figure 4, ;age 10.

This design was intended to yield an assesszment of reliability
of combinations of instructors and specialists over course content.
The information sought in the design is whether instructional deve-
lopment A equals the effectiveness and efficieney of instructional
development B, also whether instructional development C and instruc~-
tional development D wcre comparable.

This experimental design was not carried out to its ultimate
conclusion for reasons discussed in what follows. However, the
problems encountered in the simulation attempt generatea a number
of definitive questions and hypotheses. The investigators regard
these outcomes as valusble to understanding instructional develop=-
ment procedures and the potential role of specialists in the process
as any data thus far available in the liturature.
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Determining the specialists roles turned out to be in itseli
a major undertaking. For it brought to a head the questions of who
is a specialisty, and "What makes him special?" The direct attack
was to interview various campus personne’ representing areas involved
with the instructional process, hoping to draw together a team that
could function separately and as a whole when needed. Staff members
talked with evaluation, communication, curriculum, televisicn, and
audiovisual specialists; as well as psychologists, administrators, and
public relatiorss experts. As one might expect, they receivaed a
wide range of replies; some to the point, and others frankly ambiguous.
Beleaguered and bewildered by the mass of verbiage, they struck out on
a'new track, tha: of assessing the general sequence of decisions that
seemed to be prevalent while "developing a course" and then selecting
those "specialists" who seemed best qualified to make suggestions as
to the forming and weighing of decision alternative:.

The first task, thac of specifying the deciszion sequence,
required a tremendous analytic attack, one which still is being
pursuec. Undaunted and armed with a "first-level seguence" they
selected evaiuation (test and measurem2nts) specialists, strate-
gists (educational psychologists specializing in instruction-
learning), media (audiovisual consultants), materials production,
and materlals retrieval specialists already available for service
on the instructional team. The study staff could not £ind persons
specializing in instructional strategy. In the simulation these
decisions were left to the media specialists. The lack of trained
personnel in this area was apparent at many of the development
sessions. This lack forces media specialists at various institu-
tions daily to play a consultation role for which they have not been
adequately trained. The same observation was made in many instances
regarding the decisions required of the evaluation specialist.. The
conclusioncis that either new personnel should be trained to fill
this void or audiovisual training programs should broaden their
scope to encompass the entire group. of instructional decisions.

Another immediate and continuing problem was one of a common
terminology that all the participants could use to communicate their
ideas. Each of the specialists had their own "lingo" which was many
times incomprehensible to even the other specialists., The instructors
had none other than that of ''teaching the course."

A novel "matrix" (Figure 9, page 61) for content and behavioral
analysis was developed as an initial step toward this common taxonomy.
This matrix is discussed at length in the next chapter. Unfortunately,
neither the evaluation specielists nor the instructors could be given
enough orientation to become familiar with the "matrix" to give it
a thorough test.
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A communications problem arose with regard to the various media
terms. ' At one point an instructor asked for a basic audiovisual text
 to study before the next meeting. Each of the four cases continually
demonstrated the great need for both a. lenguage of instructional
‘development and the need for the ptrticipants familiarity with that
language prior to decisionwmeking. S '

A further point of interest brought out by the attempt to
"£ill in" the matrix was the unexpected inability of the instruc-
tors to separate the concepts and principles from the teaching
examples of these abstractions. The specialists were asking for
‘the "gtructure of the discipline.' When all the instructors wavered
at this point, the project staff tried to analyze their own parti-
cular areas to get a personal assessment of the difficulty of the
task., It was,:to say the least, a mammoth job, quite a revelation
for them, as well as the instructors.

The immediate emphasisyduring-the evaluation phase working
with the matrix was to emphasize the teaching action-terminal
behavior dimension. Although this proved enlightening for the
instructor, the staff felt that it might hameled to the confusion
in their attempts to draw out the "structure." Therefore, it igs
now recommended that the instructor, with the help of his colleagues,
attempt to work out his own curricular, structural problems, so to
- gpetk, before asking them to attack "behavioral terms." This mode
of attack allows the instructor to begin the process in his own
‘terminology rather than starting out with the unfmmiliar ""terminal
behavior." | o .

The study staff initiated another technique, which seemed to
have a facilitating effect. That was to have the instructor deter-
.~ mine what was the most complex action the student would be expected

to perform. Working backwards seemed to be considerably easier
than proceeding from the entry repertoire. o

Three associated and interrelated problems arose that added
to the confusion during the first phase: one dealing with the
" amount of instructor time that was allctted to this activity, a
" second having to do with the magnitude of tackling a full quarter's
work, and a third concerning the specificity of the terminal behaviovs.
The trial interviews were conducted on a weekly basis during the
summer for approximately one to three hours. All participants felt
" that daily sessior: of greater length were needed to make any reason-
able headway. There needed to be part of the day given to consultation
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and part of the day to individuzal study, particularly on the part
of the instructor who had to ferret out his "structure.' It was
also seen that trying to conceptualize and make decisions concern-
ing the entire courses was too taxing. It might have been simpler
to get an overall view, ne mean job in itself, and then begin on
much smaller units. - ,

Last and by far the most taxing of these problems considers
the level of specificity of objectives needed before instructional
strategies can be considered, Undoubtedly, the broad, flowery
objectives are useful in that they point the way for further ana-
lysis. Unfortunately, neither have the lower level taxonomies
been well-thought out, nor even more important, has there been an
accompanying set of instructional activities related to these
intermediate and specific behaviors. A tremendous taxronomical
task lies ahead before these instructional decisions can be
categorized and made explicit.

Summarizing the findings from the interaction between the
evaluation specialist and instructor, the following guidelines
are offered:

1, Start where instructor is conversant; search out logic
of content.

2, Compare with psychological logic of contenf (ﬁsually the
way the instructor learned it).

3. Start with most complex goal and work back to entry know-
ledge and gkills. -

.4, Work in the abstract =-- speak of concepts and principles,

not teaching examples of same.

5. If instructor can't explain it, have him do it himself,

6. Distirguish between mastery and discriminating objectives.

7. Have instructor weigh or rank most important objectives.

8. Accentuate the content; then add the behaviors, It's much
easier for the instructor. '

The same taxonomical difficulties became immediately apparent
as the investigators searched the decision sequence involving instruc-
tional strategies. They began with the analysis attributed to Trump (123)
and added their own thoughts to arrive at the following inclusive list.

Communication Patterns-

Student~-student interaction (peer group)

Student~-instructor interaction (lecture ard discussion)
Student-material-machine interaction (media of communication)
Student-equipment interaction (laboratorxy)




Other than logistic restrictions and "pet methods" they could
find few principles which related strategy to type of objectives.
For example, when is student-student interaction called for? What
objectives are best met by programmed inscruction, etc,? In other
words, they could not tind a 'theory of instruction." At best, they
could derive the following generalizations: o

i. The more complex cognitive ohjectives call for interaction
during issues discussion; feedback-dn problem#solving tasks.

2. The more difficult a concept, the more likely the need for
adjunct_programming. o S

3. One-way information should be in printed form whenever
possible so students can attack it at their rate, not
the insttuctor's.

4. 1Instructor is needed when one-way information is under-
going rapid change rendering printed forms obsolete.

5. Student-to-student interaction should only be allowed
when pre-requisite. information has been learned.

The next decision in the sequence was almost wholly that of the
instructor, those dealing with teaching examples. It was sometimes
necessary to have an awareness of the films, tapes, etc. plus projec-
tion facilities to aid in making these choices. The materials librarian,
given explicit topics, was called upon to furnish a list of possible
sources. The choice of the best example, that which most probably lies
within the student's repetoire, is the creative act which marks.the
excellence of the teacher. It was felt that no quality of media could
overcome the handicap of choosing an inappropriate example. It seems
that this is the "art of teaching."

With strategy and exampies given, it was now the media consultant
specialist who came to fore. It was his responsibility to suggest both
information forms and the subsequent type of trausmittor that seemed
suited for that form. In some cases, such as video tape, the transmittor
potential would dictate the posgible forms of information. 1In either
case, specification of the strategy and examples were prerequisite.

The work of the media specialist with the instructor was aimed
at converting the teaching examples into specifications for audio-
visual equipment needs and procurement or productisn of audiovisual
materials. The specifications were passed on to four different
professional media workers$ the audiovisual librariam, the graphic
artist, the film producer, and the equipmenteservice coordinator.
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The chief advantage accomplished in the use of the media specialist
assistance appears to be a savings in time and the costs of time,
The graphics man reported that both the electrical engineering
instructors and theatre arts faculty members taking part in the
procedures' test presented him with better defined and raionalized
production requests than was the usual case. The differences he
perceived between the twe test courses‘weres: -

1. The teaching éxamples in electrical engineering were
described in greater dectail by the instructors.

2. The standardized graphic code for information used in

| electrical engineering speeded work on visual materials.
Equivalent information in the theatre arts discipline
was not as well-codified and required more consultation.

3. The graphics materials réquested in theatre arts dealt with
: more general information than engineering and posed a %
greater design probiem, |




CHAPTER IVs DISCUSSION

Role of the Media Center in Instructional Development

The results reported in preceding chapters were distilled from
a body of information and experience obtained through examining inno-
vation of media in college instruction. This chapter presents the
details of investigations from which the results were derived.

From the beginning, the investigators attempted to establish a
persepctive or conceptual framework which would aid them in tagging
the key elements in the media innovation process. Their design of
hypothetical models for instructional development hegan simultane-
ously with the study of cases of media innovation at Michigan State
University and the development of media agencies on campus. In
exanining the actual progress of these developments, they first
considered what should be the most appropriate roles of specialists
in the media field.

- The major objective of those carrying the banner of audio-
visual and the newer technology of instruction is the expanded
and correct use of the devices which they have collected as their
domain. Study upon study has assessed such subtlties as the open-
mindedness of the faculty, their resistence to change, and other
ways of seeking reasons for the felt discrepency between potential
and usage. Few have had the insight and stability to examine their
own activities or house rather than look for faults in the prospec-
tive user. This study changed from the question "What's wrong with
them?" to "What's wrong with us?"

In simpler terms, how can the media center, as an instructional
support unit, actually support instructors. . . support in the
sense of helping them make specific instructional decisions. It
was noted that these are the instructor's, not merely the audio-
visual specialist's, decisions. Fortunately or unfortunately, depend-
ing upon the reader's bias, professors are usually not made aware of
the complexity of prianciples which underly instructional decisions
and their accompanying actions. As such, some professors are little
more than good imitators, carefully duplicating the manner in which
they were introduced to their discipline. Tre underlying rationale
of a development approach is that as professors are asked to ana-
lyze their particular instructional responsibilities, they will
become aware of the potential of the newer media that are avail-
able, and wore importan:, they will realize the need for their
use within the instructional setting. It is this realization of the
instructional relevance of the devices, as they fit into the pro-
fegsor's own teaching pattern, which is the key to success thrcugh
this approach. .



At first thought, there could be a number of ways of providing a
professor the means and setting in which to analyze his situation
and thus develop these new insights. For example, audiovisual spec-
ialists could supplant and supplement his delivery. Or, the professor
might have his instructional activities put on videotape so he and
others can provide constructive suggestions. The others in this case
could be his own students, the "others" in the videotape.

"But wait!" as many have said during visitations and conferences,
"How do you ever get the professor to subject himself to this occupa-
tioral inquisition? How do you get him to the door?" The investigators
recognized this initiel step, gave it the title of the "innovative
phase" and began to probe. They found that not only does understanding
this phase call for detailed analysis of the many and varied rewards
within the university setting, but it also involved facets of all the
behavioral sciences needed to devise ways and means to promote faculty
involvement. Since their stated task was to prescribe activities
after commitment to the instructional analysis, they concentrated upon
the second or "developmental phase." In other words, after the
professor is willing to discuss his instructional decisions and actionms,
what should be done? This rather straightforward task was translated
as objective number three; to develop hypothetical models of instructional
gsystems development procedures and relative costs. In simpler terms,
it called for devising the possible ways ilr which the teaching support
unit, A-V Center, Instructional Resources {enter, whatever you call it
can operate, given it has a professor willing to discuss his imstruc-
tional change.

It is unrealistic to expect audiovisual centers, in the form the
majority now exist, to have on hand the staff competencies needed to
tackle the complex issues of instructional development. Not only do
few centers come close to fitting any of the organizational models
suggested earlier in this report, but hardly any are privy to the’
decision makers who influence teaching methods. The investigators
noteé with interest that innovation of newer media at Michigan State
was facilitated by the administrative transfer of the Audiovisual
Center from the Division of University Services to the Provost’'s
Office, the chief campus academic affairs office, ‘fhe transfer was
based in part on the recommendations of the Michigan State University
Learning Raesources Center Study Committee which reported in 1962 and
are listed here.

Summary of Recommendations

1. All activities concerned with the improvement of insiruction
and the effectiveness of the University's learning resources
should be placed under the supervision of the Office of the
Provost. These include the Univexsity Library, Museum,
Electronic Computer Services, Closed-lircuit Television,
Audiovisual Center, Language Laboratories, Automated
instructional devices for programmed learning.




2. 1In-service training should be instituted for graduate
assistants and new faculty appointeces of the lower grades.

3. Funds conirulled by the $ifice of the Provost should be
available to academic units for studies of their instruc-
tional systems and methods.

4. A Learning Resources Center should be inst.tuted and a
‘director appointed therefor.

a.

This Center should coordinate and determine specific
policies for the operation, development, and utiliza-
tion of various services which provide teaching and
learning resources, including closed-circuit tele-
vision, motion picture films, still visuals, programmed
learning, and auditory instructional devices.

Regarding these services, separate emphasis should
be placed on the design and production of learning
materials, as distinguished from their storage and
distribution. :

The Cen:er should also include two new services:
(1) a Learning Research and Analysis Service,
(2) an Instructional Systems Development Service.

Provision should be made for the possible inclusion
of new services and the adaptation of the present
services to new developments.

The Center shouid be housed in a suitable new archi-
tectural complex, preferably adjacent to the Library,
Museum, and broadcasting operations, with which it is
expected to cooperate in certain of its activities.

The actual transfer of assignment occurred some three years later
and introduced a change in the revolving fund support basis for media
services, as well. The new alliance was announced in a memorandum to
deans and department chairmen. It specified the following changes in
administrative responsibility and service charges:

1. Change in Administrative Assignment

As of July 1, 1965, administrative responsibility for the
Audiovisual Center will be transferred from Dean William
Combs, University Services, to Dr. John Dietrich, Assistant
Provost.
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2.

Free Audiovisual Service

As of July 1, 1965, regular audiovisual services typically
provided for classrcom instruction on the Michigan State
University campus in East Lansing, will be provided with-
out charge to academic departments. Regular audiovisual
services are defined as including projection and recording

-equipment, films, tape duplication, public address,

projectionists and technicians, and accessories for class-
room instruction. Production work in Graphics, Film and
Sound Recording will continue to be charges to departments
as in the past.

All requests for audiovisual services will continue to be
provided for all users to the fullest extent possible. 1In
the event that availability of equipment, personnel, or
funds make nccessary scme limitation of service, priorities

‘may have to be established. Assistance of the faculty in

keeping requests at a reasonable level will help assure
optimum benefits to all departments from the free audio-
visual service arrangement. ‘

In order for the free service to function smoothly, it
will be necessary for departrents desiring services to
observe certain operating procedures such as the follow-
ing:

a. Advance booking is essential for good service.
Requests made less than one (1) working day in
advance cannot be assured service.

b. The extended use anticipated under free service
will require optimum employment of resources.
Accordingly, long-term assignments of projectors,
tape recorders, etc., will be limited by over-
all University requirements.

Audiovisual services of all types will continue to be
provided on a charge basis for the following University
functions in this order of priority:

a. Campus conferences and programs.

b. Off-campus courses and programs.

¢, Projects and Institutes funded by outside
agencies.

d. Extra-curricular and non-academic programs
such as clubs, residence halls, and frater-
nities.




Evolving the Instructional Deveiopment'Model'

The decision at Michigan State University to support some audio-
visual services from general university furds and to move it under the
supervision of the University's chief academic office, the Provost,
increased resources and opened new avenues of operation and service.
No longer would the center be entirely dependent on the occasional
"customer." Instead, any instructional problem at the 1nstitution
might be directed to its door for assistance

This posgibility raised the critical question of the appropriate
limits of media center services; that is, at what stage should an
instructional problem be intercepted. Some argue that the media center
should confine its concerns to materials design snd production.

Others contend that production of materials without ascertaining the
appropriateness of materials requests, i.e, their ultimate purpose,
is a blind approach. . ,

Regardless-of the viewpoint the reader accepts, there is general
agreement that the analysis of instructional problems is broader than
merely the decisions on media innovation. This raises the question of
who can best assist the instructor in examining his problem and where
should this person be located. The general trend to centralize media
services offers soue reasons to include the teaching problem aralyst
in the media center. These proponents argue that the specialists
' required for these analyses can operate most efficiently when attached
and located within a learning resources center, or other instructional
development facility. Under this concept, the instructional specialist
is concurrently employed with several on-going developments, rather
than concentrating only on one. _

A centralized plan of operation requires academic departments to
come to the center for solution of given instructional problems. The
specialists are assigned and work with the department staff to its
conclusion of problem analysis and media production. The advantages
of the centralized location are: (1) a greater concentration of special-
ists expertise can be brought to bear on the problem, since more than
one specialist might be employed; (2) more convenient communication of
instructicnal media production specifications can be accomplished; (3)
the faculty member is removed from distracting pressures within his
department and may obtain a more objective view of his instructional
procblem; (4) the solutions achieved by one academic department might
be shared more eadily with others, ever’ though contefit aréss may vary
widely; and (5) the aillocation of fipancial resourcis can be adjusted

according to the magnitude of the instructional problem'without restric~"

tive departmintal budget allocation.
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On the other han., there are strong arguments to conduct
instructional problem analysis on a decentralized basis; that is,
within the academic departments. The strongest »oint made is
largely strategic, it allays faculty anxiety concerning who is
really in charge of academic decisions. Other points for
decentralized instructional developmentc are: (1) greater avail-
ability of the professional opinions of colleagues; (2) greater
proximity to department policy makers; (3) better reference to
content (e.g., lab equipment, technical materieis, library resources,
etc.); (4) student group reaction possibilities; and (5) more
flexible development work schedules.

No recommendation is offered by the investigators regarding the
location of the instructional specialist. They do offer the obser-
vation, however, that centralized media facilities appear to offer the
most effective and efficient operation. Also, given a positive
faculty attitude, the advantages of decentralized instructional
problem analysis could likely be built intc a learning r=sources
center through specially designed lis. son procedures and physical
facilities. .

Recognizing the probability that media innovation will occur
as a centralized activity on some campuses and decentralized on
others, the investigators attempted to.devise a procedural model
applicable to both arrangements. In addition, they tried to arrive
at development steps suited to instructional media innovation efforts
of a single instructor, as well as the instructor aided by a team
of specialists from a learning resources center.

Examining the Systems Aspects of Instructional Media Innovation

The investigators recognized early that the procedures they
sought to devise represented a model system of a sort. It was
found useful to examine the possibilities offered by the system
approach used in some sectors of the physical and social sciences.
Their study of systems work in technological fields revealed its
wide use for analysis of complex structures. This is accomplished
through descriptive resolution of complex systems into a heirarchy
of simplé sub-systems. The new-found simplicity permits cogent
observation and at times makes clear the adjustments mecessary for
improved operation.

Despite the success of systems approach in the sciences, it
appears to have only limited use in education. Perhaps the obstacle
ig the low reliability or lack of learning "principles" -~ cause
and effect statements. Its chief usefulness is a conceptual frame-
work on which to array the identities and relationships of university
functions and participants.
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Ceneral systems methodology permits a system to be defined as
any grouping of components, which operates in conceit or related
fagshion. It is not too difficult to employ this concept to describe
a university. For purposes of the study, investigators viewed the
university ¢; representing a sub-system of society, or in effect,

a system in itself, Within its boundaries exist a number of sub-
systems, among which the most pertinent to the study are those
systems' relationships permitted investigators to concentrate their
attention on int.ra-system operation without losing track of inputs
which affact these sub-systems. '

One would be hard-pressed to closely relate to instruction all
cctivities, persons, and facilities comprising a modern university.
The investigators sifted through these components in order to select
those particularly relevant to the instructional system. The identity
of the components and relationships found within the instructional
system are defined by the investigators as:

An instructional system is a complex consisting of a
learner(s) and a combination or all of the following
components: Instructor(s), material(s), machine(s),
and technician(s) given certain inputs and designed
tc carry out a prescribed set of operations. This
aet. of operations iz devised and ordered according
to the most recent and pertinent evidence from re-
search and expert opinion such that the probability
of attairing the output, specific behavioral changes
in the components, i3 maximal.

It is pointed out that definition of a theoretical relationship
among components contributes only a start to constructing a purpose-
ful instructional design process. The more demanding task is tne
specifization, ordering, and implementation of decision or coatent
and hehaviors which produce the desired instructional system. The
investigators called this the development system and defined it:

Development System: That complex of instructoz(s) and
gpecialist(s) created to make decisions relating to speci-
fic actions within an instructional system.

The concept of a development system implies considerably more
control of outcomes than is normally associated with curriculum work.

Only a few investigators have explored a systems approach for instruc-
tional development. Carpenter (22) offers general guidelines;
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A.SUGGESTED SYSTEMS APPRDACH o TEAEHING AND LEARNING

o Research as £D how, when, and where to use television -
in education may benefit from an adaptation of the systems

- analysis approack to the problems, This spproach, which has

been developed and tested in military contexts, and, is being
~extensively used in industry, may prove to be helpful in
 integrating the "new" media, including television, into our
~ scheols and institutions of higher education. |

| The general requirements are known for employing this o

 higher order "man-machine systems approach" to the solutions

~of complea operational problems like those of education
,'and including the media sub-systems They are.the following.

1. Achievement or performance goals are defined. |
2. These goals are then translated into sub-systems
~ of general and specific fumctions. =
3. The means of executing these functions are speci-
fied, and compcnents of the systems are defined to
include ‘human capabilities, machines, materials,
and their interaction in the system.
‘4. Distinctions are made between those functions
which can best be performed by persons with
known competencies and those which can best be
~ performed by 1nstrumentation and materials with
known characterisiics.
5, Schedules and sequences of events are so planned |
~ that all components of the systems, sub-systems,
- and functions operate as required and in an orderly
" manner, - The designed system, when tested and re-
tested, may have its components. changed or re-crdered
| ‘to maximize the performance of the system as a whole
- in accomplishing,projeoted goals or objectives., o

" In developing a‘hypofhetical model of a deriopment system, the
study ‘team, in essence, synthetically determined relatively standardized
sets of procedures which would most efficiently meet specific irstruc-
tional objectives. The plan.called for determining both the logical
chain or general decisions, and who among the participants was to
' gssume the responsibility for these decisions. When this was decided,
the investigators simulated and svaluated the decisions. This simulation
gave further feedback as to the efficiency and effectiveness of
~ several model variations. With this information they chose the most
effective model of those hypothesized for use in the field test Whidh
served to further refine the development steps. o




:Devising Afﬁodel To Desdribejuédia Inn;va;iaﬁ In Instruéﬁidnal‘Develogment

V z?Thé value of a model is,largel&:méasutéd Byvthe dégréEltb which it

"COmmuﬁicates.what it purports to represent. The model designed through

.. .course development observations in this study is intended to depict a
. decision-making process; i.e., the general sequence of decisions which

determine the selection and use of media in teaching a college course.

~ The investigators actually observed and recorded the activities included
- in the model in several simulation exercises conducted to make the process

more explicit. The chief problem encountered in proposing the model
is to ¢ -municate to the reader the fact that a good deal of the surround-

- ing circumstances has been stripped away. to reveal the steps of the model,

and the fact that even so the model still masks a considerable number of
involved decisions. : ' ' o AT ‘ .

. The use of models for descripttve.purPOSésis?commbnvpractice in the
- phygical sciences and some of the social sciences, but it is somewhat
©uncommon in education. Many of the models found in the literature of

education are closely patterned after prototype physical and social system

- scuema, -

N  Ackoff’(1) identi£ies and defiﬁes‘tﬁreévdifférenﬁhtypes:of’models
used in science and other research activity, the iconic model, the

. analogue, and the symbolic model.

- Icomnic models are large or small-scale representations
- of states, objects, or events. . (Iconic models look liks
‘what they represent. For example, road maps and airial
- photographs represent distances between, and relative posi-
tions of, places and routes between them. . .flow charts
which show the processing of material or information may
also be iconic models, as may be floor plans or other types
~ In most cases, if we want to show relief (i.e., the
third dimensions, elevation) on a map we &o not produce a
- three-dimensional map; rather we resort to colors or to
- contour lines which by their distance apart convey infor-
- mation about grades. . . in these cases, one property is
~ used to represent another, and hence the necessity of a
legend, In such cases; the model is an analogue. . . -
~ graphs in which such properties as costs, time, numbers of
- people, and percentages are plotted are also anaiogues, ., .
Finally, there are symbolic models in which the :
properties of the thing représented are expressed sym-
bolically, Thus, a relationship shown in a graph (an
analogue) can also be shown in an equation. The equation,
a symbol employed representing quantities, are usually

- called mathematical models. . . .
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 Essentially, the model produced by this investigation is in the .
iconic category; i.e., flow charts of the decisions within- the instruc- [
rional development system whichrproduce the instructional system. ’

| The investigators chose to restrict the scope of the model to
irnclude only those instructional decisions which relate to the goalg

of acquiring knowledge and the development of those skills and abili-
~ ties to use knowledge. Bloom, Krathwohl, and others (12) outline
.- these goals in the Cognitive Domain of their taxonomy and differentiate

from those having to do with other learner behavior, described as effec-
tive and psychomotor. Im addition to narvowing their concern, they

restricted the decision in the models to those decisions which relate
~ closely to the production and usage of newer media, Procedures leading
- to other outcomes in the overall educational scheme are merely implied.

‘The prescription of instructional development steps is no 31mp1e»

‘task. ' Educational research has not yet provided enough information to

£fill in the "unknowns% of the development procedures. Investigators

-found that many of the specific steps inserted in the process were 1arge1y

opinion-based (almost 80%), theirs and those of others.,'--

For instance, in step one, a legend request is made for determination

- of the system's educational objectives, Objective setting, aithough pur-

portedly practiced by almost all educatiomal units, is poorly understood.
An interesting perspective on this task is offered by Krathwohl (74), who
allows that, "Objectives at several levels of generality and specificity

. are needed to facilitate the process of curriculum building and instruc-

el

Nhe.
A

tional development," He suggests three levels are useful: The first,

an "abstract" level for laying out types of courses and areas to be
coverad; the second, "behavioral" objectives aimed at specifying the goals
of an rnutructional unit, a course, or sequence of courses; and a third
level necded to create instructional materials., The ability to scheme
details at the third level is vital to the incorporation of the newer
media in course instruction, however, con31derab1e diff lculty is associated
with such work. B . , \

We do not have enough psychological knowledge for the
teache? and the developer of instructional materials to move
with certainty from an intermediate-level objective to a single
set of very detailed and concrete objectives. In the example

- gilven above, for instance, we have little theoretical basis for
judging the language forms and patterns that will permit the
most complete understandirz of literary material. Both the
instructional material specialist and the teacher precede the
peychclogist into areas of most-needed research. They must make
choices while the psychologist is still developing the know-
‘ledge to help them, (74) ‘ |

| The absence of factual information and research ‘results restricted the
detail to which theﬂsteps in the development model could be specified.

Analysis of the cases of actual media innovation evolvad a logical
sequence of decisions that seemed to be evident in most instructional
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POSSIBLE SEQ CE OF DECISIONS TEAT ARE
INVARIANT OVER ALL BEVELOPMENT’OF INSTRUCTION SITUATIONS

.DECISIONS:

(1) Goals of institution:
(2) Relation of Specific_cOursé to_qverallgoéls?_t
(3) Spedifia'student terminal behaviors pertinent to course?

(4) Choice of body of information needed to achieve terminal
" behaviors?

(5) Determine relation bétween‘khowledgeland‘Béhaviors?
(6) Determine instructional message: |

a. what information transmitted (given)? '

b. what information “discovered" by learner?

| (7) By what vehicle is the information best tlansmitted (given)
- and called for? , .

(8) What vehicles are best for the transmisslon of the "discovered"
student response? \ :

(9) Wwhat actions are called for when:
| "~ a., the response is correct?
b. the response is incorrect?

(10) What behaviors should be called for in total evaluation
instrument? o _

(11) Who devises, corrects, and analyzes the instrument items?

(12) what instructional actiOns¢shoﬁld belalteréd, and how,
from analysis of the criterion data?

This sequence of decisions was then converted into a flow chart

of administrative functions to be performed by the faculty member with
the assistance of a specialist.
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Figure 10
PROPOSED INSTRUCTIONAL DEVELOPMENT FLOW CHART

1. Determine natnre and extent of instructional problem.

2. Detetmine input data. Range of input.

3. Determineyoroad objectives_from'department representatives.
A. Develop brief syllabus. :

4. Determine more specific objectives{
A. Develop criterion instrumentgr operational'plan for it.
B. Determine scoring'and analysis polioies;

5. Determine more specific objectives needed to make instructional
~ decisions.

A. Determine iniorma ion and skills needed tc accomplish
specific objectives.

1. Determine internal logic of sequence underlying
the objectives.

B. Determine need for student response.

1. Determine appropriate areas for following types
of interactions:

a. Student - himself
b. Student - teacher
c. Student - student
d. Student - representative person (student teaching)

C. Determine sources of new information.

D. Determine methods of transmission of new information.

Further structure was given these decisions through the conception
of a learning resources center, a specialized university facility
dedicated to the analysis of imstruction, the development of instruc-
tional strategies, and the provision of supporting materials and
devices. A flow chart of the gross development procedures appear in
Figure 1l . ' ,




Figure 11

SIMPLIFIED DEVELOPMENTAL SYSTEM FLOW CHART
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- The development procedures shown here apply primarily to the
developmental activities involved for the design of a new course
instruction. However, it is recognized that new courses represent
only a small part of imnstructional problems. More typically,
 faculty members seek assistance in implesienting media in some portion
- or session within the course structure, while leaving the balance
unchanged. The options for "mid«entry' or even "dipping" in the
procedures, are not precluded in the investigators concept of the
'development system operation.

Refinement of the Development Model

Whereas the Ryans model and observations of actual course
development cases gave a general form to the development model, the
exploration of the more specific decision sequences required con-
current course development simulation exercises. The more refined
version of the model was presented in Figure 8, page 55.

: Specialists ior these gsimulations were drawn from existing staff
of the University College Evaluation Services Bureau, the Audiovisual
Center, and the Study. Comprehensive tape recordings were made of all
encounters between faculty members in the selected academic areas and

the specialists cited in the procedures. One purpose was to closely
observe the efficiency of the model development procedures from their
initiation to use of resultant instructional design and materials.

There were no plans in effect to evaluate the improvement in learning,
“except to sample subjective judgements of the professors involved. A
second purpose of the trials was to continue the re-shaping and detailing
of the model development procedures.

Preliminary appraisal of the model procedures suggests to the
investigators that faculty members and specialists find them useful
for instructional development, from both the standpoint of clarifying
course objectives and selecting appropriate experiences and materials.
The trial results did not suggest any major realigmment of the procedures.
Cbservations and post-anzlyses suggest that the adjustment needs arise
primarily from omission of detailed directives within the major steps
of the procedures. -Some of these adjustments may require the findings
of further observation and research. Other alterations are largely limited
by the competency of faculty members and specialists,

This aspect is treated in the discussion of specialists' roles
which follow.




nThe Role of Specialists in-Igstrﬁctional Develovmeat

Rather than be like the old saw that says "gverybody talks about
the weather, but nobody does anything about it," the investigators
undertook to do something about testing development procedures in a
design with instructors, teams of sPecialists, and course content as
factors.

The simulation of instructional development procedures was aimed
at refining the steps of a hypothetical course planning system and
initially testing its practicality. The instruction treated was two
eleven-week courses, although the procedures could have been employed
for shorter within-the-course experiences. -The decision-making .
sequence in the system was shared by three specialty groups; those
dealing with evaluation, instruction, and media. The main functions
of these specialty groups were thought to be:

Evaluation == £0 help in identifying student behavioral objectives
and developing pre and post criterion instruments.
Instruction == to aid in the determination of strategy; i.e., self-
study, need for live teacher, etec. (works primarily
with behaviors),
‘Media -- to assist in making representational and transmission
decisions (works primarily with teaching examples), .

The instructor brought to the situation the ability to: (1) clarify
the department's objectives for the particular course in both content
and behavior terms; (2) specify the expected entry behavior of the
studentsg; and most important, (3) develop meaningful teaching examples
of the concepts and principles within the selected content.

It should be pointed out that the development of a multi-section
course, one in which several instructors are involved, differs in the
initial planning steps from the case where a single instructor does
all the teaching. The multi-section course may require some concurrence
of objectives among 1nstructors, if the new developments are to apply
to all.

The simulation of development activities was based only on the
single instructor situationm.

The specialists obtained to play the various roles came to their
tasks with varying qualifications. The simulation involved revision
of actual courses for which new teaching methods and materials would
be devised and used in the fall quarters of 1964 and 1965.
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Conceptualizing the Roles of Snecialists

As illustrated earlier, the model procedures are aimed at
putting expert knowledge and competencies to work in instructional -
development. The investigators singled out these competencies
and differentiated those which could be assigned to the province of
separate specialists, yet maintained related and interlocking
responsibilities within a specialist team, The simulated teamwork
is designed to operate in the setting of a centralized learning
regources center, although the development steps may well cperate
in decentralized operations as well.

The first step represents the "public relations" activity
that gets the instructor to the learning resources center. The
concern for motivating faculty in instructional improvement has
grown to the point that it obscures the more important question,
"How does the professor go about changing his teaching once he
makes this decision?"

Various stimuli can encourage desire for instructional improve-
,ment, including advancement and financial rewards.

- The investigators chose not to permit others to explore the
labyrinths of this "persuasion system," but to concentrate on what
can be done for the instructor once he knocks on the door. The broad
analysis of instruction often results from a simple request to the
media center for procurement on preduction of instructional materials
or a request for assistance in testing procedures, such as offered
by the Evaluation Services Center at Michigan State.

The development model visualizes the first person making contact
with the instructor would observe that the problem needs more than
the "quick fix" assistance of an overhead transparency. Admittedly,
expecting this kind of judgment may be unrealistic considering the
typical amount of course information available in such requests, and
the reluctance of academic departments to becomc involved in sizeable
expenditures of time and money. Indeed, many situations may only
need some expert lettering of graphics or other simple media usage
to improve things. -

A large potential cast of specialists was suggested for the
procedures simulation as shown here.




sy

. I.

II.

CAST OF PARTICIPANT ROLES AND RESPONSIBILITIES

FOR DEVELOPMENT PROCEDURES SIMULATION

Instructors
- A. Those who teach a common course ﬁﬁere there are either

more than one teaching the "same" course, or the couzse
content has been specified by a committee or some higher
authority.

B. Those who are instfucting in courses creeted for their
specialty are given full responsibility for decisions
as to content and teaching method,

Specialists

A, Administrativé:

B.

1; Academic area administrator =-- has responsibility

2.

3.

for many input decisions such as facilities, finances,
supplies, and materials, availability of machines, etc.

University administtator‘A -~ gpproachable a person in
faculty's ecyes, who oversees activities of instructional

. gpecialists, coordinates scheduling concerned with

operations research or management and control of system
in operation, wants efficient operation within given
systenm.

University administrator B -- acts as a systems designer
for developmental systems, or communications systems;
a procedures analyst who plans and designs systems of
operations, sets of procedures, and is concerned with
efficiency of overall larger systems of which Learning
Resources Center mav be sub=system. Deals with all
instructional operatioas within the university.

Curricuium:

1.

2.

Curriculum & dvisor -- cognizant of overall university
objectives eble to relate the specific course to these
and determine its validity as an integral part in this
total picture.

Curricular I eader -~ able to oversee operations of
other specialists--aware of process problems, the
sequence of relative importance of certain activities,
need for general understandings, etc.
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- C.

D.

3.

4.

Special area curricular advisor ~=- individual or
committee who decides upon what content and objec-
tives of core courses are.

Curriculum specialist -~ aids all instructors in
specification of desired objectives and relation
to subject matter, and helps instructor in deter=-
mining structure of subject matter.

Media:

1.

3.

4,

5.

Media specialists (as now conceived) =~ aids
instructor in determining objectives; making
methods decisions; introduces instructor to media
potential; refers instructor to produce

once methods or technique decisions are made;
plays some part in evaluation of product (not well
defined); and assists in budgetary considerations.

Media systems designer -- oversees developmental
systems operation; familiar with most efficient
operation of given procedures; may also be concern-
ed with innovating new set of procedures cf renovating
the old; and serves as specialist's team leader

under direction of learning resources center director.

Media producers =~ assist instructor in development
of instructional materials, films, TV, programmed
books, graphics, etc.

Media technologist -- specialist in media aress
dealing with operation, design, and maintenance
of equipment.

Instructional materials or resources librarian --
catalogues and dispenses instructional materials of
all kinds.

Evaluation:

Evaluation specialists =~ aids instructor in defining
operationalizing and measuring of objectives; assists
in writing items for examinations; advises in or carrizs
out scoring and statistical tabulation; and provides
normative data and evaluative reports which include
item analysts, propose changes, annuegl progress, expec-
teucy tahles, ete.
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E. Communication:
Communications speéialist (function not determined)

F. Educational Psychology:‘

Instructional specialists -~ sssist the instructor
in relating personality, motivation,: and learning
theory to instructional methods decisions; famili-
arity with both methods and machines potential and
underlying rationale; cognizant of different capa-
bilities of methods and machines and how they relate
to the structure of the subject matter; and develop~-
ment. of the student,

Actually, only a few of the many specialists listed here were
employed in the procedurcs simulation: the evaluation specialists,
the instructional specialistse, the media specialists, and several
media production personnel, It was impractical to simulate and
observe with more than this number in the time available. The
most significant observation was that the effectiveness of the
development model nrocedures is heavily dependent on the competencies
of these specialists. Their wurk in the simulated course develop=-
ment in the theatre arts and engineering course is briefly described
here.

Tk~ Evaluation Specialist

The decision to employ a specialist from educational testing to
play this role appears well-founded. iis experience in seeking state-
ments of objectives for test items construction equips hin with the
know~-how to seek information for the other speciziists' work in
instructional development. This specialist starts by obtaining an
inventory of resources available for course development. Figurel2
illustrates forms used by the investigators' simulation.
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It is conceivable that the iﬂventory analysis could be
performed by the instructor without the aid of a specialist, using
some refined chéck list, The assistance of the evaluation.specialist
is more definitely helpful for tackling questions .on behavioral
objectives qs such- . _

1.-'What behaviors do you want the student to be able to do'
. a&. At intervals during the course?
b. Immediately following the conclusion of the course?
- At specified times after the course has concluded°
6 months, 1 year, 5 years, life? =

2, What information and skills does he need to accomplish
: these behaviots?

3. »What information relates to what behaviors?

&, Who will sample these behaviors and develop test items
from these behaviors?

5; Who will ‘score and analyze the answer sheets’

The difficult mission in this interrogation is to help the
instructor clarify his goals in a4 form which is specific enough for
test item writing, It should be pointed out that -these objectives,
when defined, represent only the intermedizte level of information.
The specialists further along the line ask for more specific details
within these objective sta tements.

During this step of the analysis, the specialist should encourage
- the instructor to share his observations and conclusions. Among many
ingtructors there is anxiety that a close look at their decision
process for teaching will somehow diminish their creativity. This
argument evaporates rapidly if an instructor can be made to observe
that his final examination outcomes are often unrealistic in terms of
the information and learning experiences available to the student in
the course. This perception must be achieved fairly quickly if the
instructor is not to be alienated, or consider his subject too involved
for purposes of stating objectives.

One of the instructora in the procedures simulation reacted to
the task as follows' |

I guess my Flrst reaction was wher I heard that this (help)
was likely available, was not necessarily ohe of fear, but what
is going to happen here? I was not too terribly concerned,
since you said the last decision would be the instructor's.
0f course, naturally everybody would defend that, but I was
ufrlid of what am I getting into?
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Ald in

1 see nGW'What you people are trying to do.
~ method and procedure and no sense in evaluation of the .
~ subject mctter, etc., but merely how the instructors can
: effectively use the knawledge that youlhave‘ | :

For institutions who have no evaluation experts to employ in this

‘analysis, the investigators suggeat these guidelines for defining
objecttves' .

1.

-2,
3,
&4,
. '5?~;

6,
7.

8.

A number of recommended chanses for “uture evaluation procedure
trials were derived from‘analyzing the tapes of ‘evaluation specialist-
instructor ‘sessioneg. v

1.
3.

4,

s,

6,

Unfortunately, evaluation specialists, thanks to new emphasis on

- behavior statements, are only recently learning how to specify learning
This is "unfortunate" because we have little idea as to how
The great "open scsame" that educators have

dreamed about; that is, wait until the objectives are finally spelled out,

is turning out to be more of a nightmare instead of finding the gold and
 riches in terms of easily identifiable instructicnal strategy and media
The awful truth is that we have little idea of how to deve=
This was

tasks better.
to go about achieving them,

- specification.
lop instructional conditions to meet these specific objectives,
the prospect as the evaluation specialist, parting with the instructor, indi~
cased the kinds of tasks the next person, the instructional specialist, would
undertake,

Start where instructor is conversant' search out logic
of content.,
Compare with psychological logic of content (usually the
- way the instructor learned it). ’
Start with most complex goal and work back to entry know-
ledge and skills.
'Work in the abstract -- speak of concepts and psinciples,
not teaching examples of same.
If instructov can't explain it (the task to be learned),
have him do it himself. :
Distinguish between mastery and discrtminating objectives.
Have instructor weigh or rank most important objectives;
Accentuate the content; then add the behaviors, it s much
easier for the instructor., ,

Additional advanced preparation of the evaluation specialist
is needed. |

Both client and evaluator need to have studied preconference
‘,mterials .

“Additional exsmples of specific subject matter objectives deve-
loped for each "typical" academic discipline would be helpful.
A copy of a typical final exam should be available during the
It would be most helpful in aiding communication.
Considerable skill needs to be exercised by the evaluator to
avoid any intimation that the client is being evaluated; e.g.,
that he as a teacher is being evaluated, |

It would appear that some experience on the part of the eval-
vator in the subject matter area would expedite the procedures.

conference.
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The Instructional Specializt

The next development step répresents the beginning of the domain
of the instructional specialist. There were no personnel available to
adequately play the roles of the instructional specialists as the
investigators saw the function. Not being able to find trained indi-
viduals for this role is one of the most important ‘findings of the
study. As such, the media specialists were forced to play dual roles
" and gc beyond media decisions. Most media centers, where activity of
this sort is being carried out, employ media persomnel in this capacity.

The scope of knowledge required for this specialist is enormous.
He must have a grasp of what research recommends as effective teaching
and, if possible, have practical experience in areas not yet explored
by researchers. This breadth is suggested by the list concerns intro-
duced by the simulation. There are likely more to be found. .

1. 1Is there a logical learning sequence.inherent'in‘these'.
behaviors? ‘

2. 1Is there a logical sequeﬁceﬂ;pygggggmigﬁgpe'info;mation
related to these behaviors? - T -

3. Are some students already able to carry out any or all of
these prescribed behaviors? | L

4., 1f yes, what provision ﬁili be made to allow for indivie
dual differences in entry behaviors? -

5. At what points in this learning sequénce of behavior and
related information will there be a need for student
overt response; i.e.: ,

a: making inferences

b, ' practicing a skill

¢, information retrieval
6, Who and hOwishould the student bé stimulated to respond?
7. Who and how should one react to this student response?

If he is correct, do this. « ¢« + « ¢ o
If he 19 incorrect, do this, o« ¢ ¢ ¢ « &

8. Are there bodies/areas of information either substantive or
dirvectional which can be uniformly presented to all students?

'9. Are there bodies/areas of information which the student can
better study at his own pace? :
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10. Are there bodies/areas of information that dictate the
need for student discussion? ' o ‘ -

11, Are there bodies/areas of information that dictate the
need for student-teacher discussion ir private, or in class?

In the simulation, the instructional specialist role was to
complete the instructional development flow chart, the logical and
psychological sequence of the total course. This is no mean task,
but leads to the spelling out of one of the major variables concerned
with effective instruction -~ that of sequence, discussed earlier
in this chapter,

~ The selection of communicative patterns, or better known as the
Trump plan decisions, was next. Unfortunately again, there arz few
- clues within the information gathered that leads to suggesting
programring, lzrge or small classes, etc. In most cases, either the
instructor has a "pet method," or some logistic restriction determines
the final choices, | - - o

~ Of couirse, if financial restrictions are such as to rule out
certain more costly teaching stiategies, the search for a "best"
golution is narrowed automatically. o -

| This fact adds to the importance of the earlier inventory step.
The investigators briefly flirted with the idea of developing a
teaching method priority indicator, which would designate the avenues
of instruction suggested by preference. This preference indication
was to be completed by the decision maker (administrator, dean,
professor?) who had the final "go" or "no-go" power, Further consid-
eration prompted the inveatigators to abandon this approach in favor of
determining the worth of alternative teaching methods, The value of
effectiveness might well convince cost-conscious administrziops that

a previously unacceptabla expenditure is worthwhile.

Some guidelines evolved for determing teaching strategies are:

1. The more complex cognitive objectives call for interaction
- during issues discussion; feedback on problem-solving tasks.

2. The more difficult a concept, the more likely the need for
adjunct programming.

3. One-way information should be in printed form whenever possible,
8o studenis can attack it at their rate, not the instructor's.

4, Instructor is needed when one-way information is undergoing
rapid change rendering printed forms obsolete.
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5. Student-to-student interactionkshoulﬁ onl= be allowed
when pre-requisite information has been inarned.

The inatructor comes into his own.when the choice of concurrent
information within each pattern is decided, 1It's his discipline,
It is also his task to generate teaching examples. This is a creative
act, It might well be that a specially inventive man within each
discipline be singled cut to help in this vastly important task.
The best choice of medis 8“111 can't overcome choosing an inadequate
example, A

The simulation experience suggests the following general pro-
cedures be used by the instructional specialist in working with
the instructor:

1. Review the initiai procedures working through any
semantic difficulties. |

2. Develop more fully, in the sense of more specification,
any of the areas covered in the initial analysis procedures.

3. Derive from the data priority of skills and tasks to be
‘ developed within the course. (These ave usually located
toward the right lower corner of the matrix in Figure g .

4. Determine the interrelaﬁmonships among these priority tasks.
Are they dependent upon each other in a unique way? What
is the logical sequence inherent in these tabks?

5. Taking one of the complex tasks (one which has no subsequently
more complex than it), develop the logical chain of czontent
(information, subject matter) needed to enable the student
to adequately carry out the task, (If this is a manipulative =--
psychometer task, include botl content and physical manipulation
with objects.) The organization of a textbook is based upon
this logical chain, but ususlly has not made the direct tie-in
with specific skills and tasks, The development will generally
follow these steps:

&. What principles are involved (or possibly strategy)
in carrying out the task?

b. What concepts are needed to comprehend the principles?

¢c. What are the most meaningful (to the student)-"real"
examples of these concepts and principles?
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In print three, "meaningful' offers a stymie to all involved in
communicating information. Obviously, an example which has a great

~ deal of neaning for one student may have little Iox another. Exper-

jence and & rule of thumb tell us that the more probable the example
is already known of within the repertoire of the student, the more
likely the meaning will be transmitted,

At this point we are ready to consider the media form and trans-
mittor of the selected eramples, In the procedures trials, the inves~
tigators were much in the dark regarding applicable principles, when
given certain specified teaching examples to represent requirements.
The remaining section of this chapter discusses problems in terms of
the medisa specialists' role. | .

The Media Specialist

Given that some instructional materials will be necessary to
most effectively and efficiently attain the learning objectives that
have been specified, how is the instructor aided in determining the
materials to be located, selected, produced, and used?

At many universities, an audiovisual center has been established
which has as part of its function the role of assisting faculty
members to secure and successfully use various types of imstructional
materials. In Yecent years, the invention end development of new
forms of recording, storing, retrieving, and displaying information
has grown to such proportions,and at such a rate that several
specialtiea have developed within the field of audiovisual education,
As a result, at institutions of higher learning where the use of
media has received some prominence, it is not unusual to find the
following specialists wori'ng as part of an instructional media or
audiovisual center, or as pmart of a somewhat broadeg-based organi-
zation called a learning vesources center,

Learning Resources Speclalist: |
Knowledge about materials, sources, cataleoging, storage
and care, and refrieval processes,

Graphics Specialiet:
Skilled in decign and production of charts, slides,
transparencies, photos, and displays.

Film Production Specialist:
Skilled in design and production of educational films,

Instructional Television Specialist:
Skilled in producing instructional television programs.
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Distribution Specialist:
Skilled in audio and video distribution systems and in
the capabilities of all types of display equipment.

In some instances and with p%ob&ﬁly growing frequency, wa find
three additional types of specialists:

Programmed Instruction Specialist:
Skilled in design and writing of programmed materials,

Media Specialist:
Knowledgeable in all of the above specialties and in
instructional theory and practice, as well as in
curriculum development techniques.,

Research Spacialiat:
Knowledgeable in research methods and the media field.

Assuming the evaluation and instructional specizlists were able
to &ssist the instructor in analyzing his instructicnal needs, one
of these media speclalists now assists the instructor to obtain
instructional materials for use 1n a particular course or segment
of the course.

The investigators hypotaesized a number of general procedures
for the media innovation phase of the instructional development
process:

1. Statements concerning imputs, cbjectives, examples, and
strategy decisions made to date are given to the media
specialists by the instructional specialist,

2. The learning resources specialist is called upon first
to suggest matoerials that are available which may serve
as exemplars for the course,

3, A conference is held to establish communications amoug
all the audiovisual specialists, and the instructor.
Another approach may involve transmittal of requests to
each audiovisual specialist in order that their specialty
is required,

4. Decisions are reached as to materials and equipment needed
for the specified teaching examples,

5. Cormercially available materials are secured for instrucror's
approval.
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6, Unavailable materials are designed, produeed, and approved
by the instructor. ,

7. MMterials are tried out on representative students,
evaluated, and revised if necessary. A speclalized
experimental classroom would be desirgble for this
purpose,

8, The instructor "practices" with new types of equip-
ment and materials,

9. All materials and equipment are assembled for a
"dry run" with a selected group present to evaluate,
to trouble-shoot, and to smooth out the operation.
1f possible, this trial should be held in the actual .
classroom setting.

10. Any flaws detected 1ﬁ this trial are remedied.

11. Ready materials and equipment for classroom imple-
mentation.

The specialist-based model for imstructional system development
used in this study restricts the decision area of the media specialist
more than is the usual case for audiovisual workers, Investigators
hoped this limitation would serve to underscore the functional prin-
ciples with which the media worker operates,

~ However, preoccupation with purely media selection decisions is
a luxury seldom allowed audiovisual workers. Presently, they are
expected to advise on a broad spectrum of communication problems,
ranging from learner motivation to routine maintenance of graphic
arts materials inventory. This diversity in their jobs make it difficult
to pinpoint media deci.sions,

The identification of media decisions is blurred also by
overriding administrative decisions. For instance, at times there is
sach preoccupation with the low distribution costs associated with
television, that its shortcoming, lack of learner feedback capabilities,
is overlooked.

Media specialists appear to be guided by two sources of information
in advising the selection of any given representational form or trans-
mission means, They are: (1) the findings of basic research in
psychology of learning and communications, and (2) their own exper=
ience with problems of media production and utilization.




"~ Observations of media speciélists at work indicate a majority
of their decisions are made in respomse to their experience rather
than findings in the field of learning research. ‘

This observation does not reflect negatively on the competencies
of media specialists. The complexities and contingencies associated
with teaching situations and learners make it unlikely that media
decisions can be based on principles of commmication and learning
in their present form. More likely, decisions will be based on
"functional media principles" depived from experience with actual
production and implementation prohlems,

Instructional media decisiqns lean heavily on an intuitive
commection the media specialist is able to make between his
experiences and a given problem, Making consistently appropriate
connections constitutes a competency to which most media specialists
aspire., These observations have been made before in the audio-
visual field, but appear to be the conclusions elsewhere as well,
Krathwohl (74) observes: '

We do not have enough psychological knowledge for the
teacher and the developer of instructional materials
to move with certainty fron an intermediate~-level ob-
jective to a single set of very detailed and concrete
 objectives. . . .both the instructional material

specialist and the teacher precede the psychologist
into an area of most-needed research, They must make
choices while the psychologist is still developing the
knowledge to help them, o

GConsistency in making effective media decisions is handicapped
by & shortage of learning research findings applicable to teaching
sityations. Also, there is little information on workable media
devalopment procedures for implementing what we already know about
learning. : ' ‘

The attention psychologists are giving the imstructional
media area is best exemplified by Robert Travers im his recent
USOE study. The conclusions of that investigation seriously
question the psychological aoundness and "theory" underlying current
recommended practices in the audiovisual field. This comprehensive,
if somewhat scathing, analysis measures commonly employed media
use generalizations versus findings from psychological and
communications research studies, The conclusiens of that study
hold out little immediate help for the media specialist.




This (i.e., analysis of conditions affecting the learning
process) does not mean that the work of the psychologist
is directly applicable to the solution of problems faced
by the audiovisual expert; for the psychologist, in the
 tradition of experimental science, studies phenomena in
highly simplified situations. The problem of generalizing
 from these restricted and simplified situations to the
complex situations of daily life is ome faced by every
scientific area. | |

" The current limited usefulness of basic research is repeated
later in the same report and an observation is made with regard to
media specialists:

This notable point of contact between the audiovisual area
and the area of psychological research may represent a
point of departure for extended reseerch related to the
design of audiovisual devices.

The "point of departure" reference made above should have special
significance for those concerned with defining the media specialist's
role, It suggests that the audiovisual field concentrate its energies
in an area of intermediate level research. There appears to be need
for a plan to locate functional media principles by sifting the practices
employed by successful media specialists, This kind of an effort would
involve several stages and perhaps more agreement among specialists
than anyone has a right to expect. However, since a consensus is
sought for descriptive, not prescriptive, purposes, it may be feasible.
The proposed investigation would involve first establishing a model
depicting the standard sequence of media development procedures.
Second, specific practices of media decision and rationale would
be solicited from media specialists consolidated into a code of prac-
tices. To this end, some new taxonomy might be developed, or perhaps
one already in existence could be employed. The third stage would
consist largely of disseminating these findings for field testing
and revisidn by practicioners and basic researchers.

The search for a theoretigal or at least a functional structure
to support the media specialist's role, deserves increased scrutiny
and investigation, and soon,

Summarizing this portion of the discussion, it was pointed out
that the media specialist's rolg as it is presently practiced, attempts
to cope with far too broad decision areas. When he is confined to
purely instructional media selection decisions, there is little
appropriate learning research to guide him. In the absence of counter
arguments, the hard practicalities of cost and production tend to
prevail in media decisions, It is suggested, as an interim step, to
establish functional instructional media guidelines through a codifi-
cation of current successful media selection and use practice.
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Course Development Simulation

| There are appreciable limits to the general ability of course

H devclopment designs derived from the analysis of past events and inference
from the literature of imstructional research, From the beginning of the
atudy, the investigators were aware of the deeper aspects of decisions
associated with course development, and felt that media innovation process
could truly be revealed only through first-hand observation and, if
possible, manipulation of events, Certain funds in the study grant
provided the opportunity to support a l1imited amount of media inmovation
in several coursss, and fairly comprehensive work in two courses; Theatre
Arts 142 and"El.ctiical Engineering 413, The balance of this discussion
section is devoted to a review of the details of the hypothetical de-
velopment model trials in these two subject areas,

Theatfe Arts Course Analxsiq and ﬁEdia Innovation

Prior to commencing work with theé theatre arts faculty members in the
trial of the hypothetical model, investigators suspected that each step
likely consisted of fairly complex decision-making, This suspicion was
verified in listening to audio-tape of encounters between the team of
specialists and the two instructors responsible for the theatre arts course,
This complexity made the analysis of course content and behavior objects
extremely time consuming and taxed the ingenuity of the study ataff to
come up with the kinds of questions to uncover this information and forms
on which to record it. The instructors often expressed second thoughts ,
once their statements of course objectives and content were committed to
paper, This is not necessarily a sign of indecision on the instructers'
part, Stating objectives and content in written form gppears to make the
instructors more aware of the conditiomal nature of their decisions on
what and how to teach, They wanted to be sure they had done their best,

The instructor needed more information on the needs of the student
who enrolls in the course, Throughout the development discussion, the
specialists found themselves playing the role of a representative student,
In the absence of another party to test reactions, imstructors appear to
test teaching plans on an idealized student they construct from experience,
Obviously, the veteran professor has more opportunity to shape hia rep-
resentative student than the graduate tesching assistant or new instructor,
who usually uses himself as a model,

It would be extremely helpful if sample groups of the student
population could be established at universities on which innovation could
be tried prior to its implementation in actual courses, Perhaps, an ex-
perimental classroom could also be constructed to aid in simulating
course instructions, comparable to the "test track" or "market testing'
spproach in product development.
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This is a response of one of the theatre arts professors to his work
with the evaluation specialist in identifying objectives:

- COMMENTS ON THE DAY'S DISCUSSION R - June 16, 1964

I am dictating these from the top of my head. I hOpe they'will be
valuable. As I mentioned to Leroy yesterday morning, I am not sure exactly
that we are yet in a position to know whether or not we have accomplished
anything. My general reaction to the discussion was that it helped me
to organize my own thinking about the course, We had some difficulty
fitting ideas into the grid, but I rather think this is the nature of the
beast (Theatre Arts 142) rather than the grid. Also, this may say something
about the use of the grid for this particular kind of course. So far,
quite satisfied and I assume I will be asked for further reactions later.

The "grid" or matrix device (Figure 9 ) was used by the evaluator to

collect information on course content and learner behavior goals. In con-

trast, the course syllabus, see Figurel3, confined itself only to content
and time continuum, |

FigufelB |
. Speech 142
INTRDDUGTION TO THEATRE

Text: Hatlen, Theodore, Orientation to the Theatre, Appleton,
| Century and Crofts ,
Play Texts: Four Modern Plays, Holt-Rinehart
Death of a Salesman; Viking Préss
Medea and Other Plays, Pe%jpin Classics

© Date - Iopic o SR - Assignment
10-2—64' | General Introduction - | ~ Medea

 The Fundamentals\

10564 No Conflict = No Drama o o Pref, Chpts., 1 & 2

10-7-64 Motivation = The Basis of Understanding ,
10-9-64 The Audience Chapter 15

‘Theatrical Forms

10~12-64 Tragedy: The Serious Drama | Chpts. 3&4
10=14-64 Melodrama: The no so Serious Drama Chpt, 5
10-16-64 Comedy: High, Low, and Inbetween , Chpt, 6
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Octo
Oct,
Oct.

Oct,
~ Oct,

 Oct.
Nov,

 Nov._

Nov.

Nov.

Nov,
Nov,
Nov,

Nov,
Nov,
Nov,

Nov.
Nov.
Nov.
Dec,

19

21

23

26
28

© obh  NDW
S

13

16

18
20
23

25

30

2 .

27

Musical Comedy - To Oklahoma!l
Musical Comedy - Oklahoma! “and After
Medea Lecture ~ Frank Rutledge, Director
of Theatre Production |

The Absurdist Drama - How Absurd?
Dramatic Criticism :

The Physical Theatre

The Form of the Theatfe
Stylg in the Theatre

Style in Production
MID*TERM‘EXAMINATION

The Arena Theati:e vs Proscenium Theatre
Theatre Production

Acting - What It Is

Acting - Demonstration o

Direction - What It Is - (Function)

Directing Procedﬁgéé .

Fantasticks Lecture = Smith
Guthrie Lecture ‘

-~ Problems of the Mass Media

- Whatever Happened to Radio Dramas
Orson Welles -~ War of the Worlds

Television - As a Form for Drama
The Commercial Theatre

THANKSGIVING RECESS. THURS. - NOV, 28 - SUN, DEC, 1.

Dec.
Dec,

4
7

The Educational Theatre - How and Why
The Future of Educational Theatre
Final Class and Review Period

MON, - FRI. DEC., 9-14 FINAL EXAM PER.OD

to subsequent judgements on appropriate media usage.

Hedda~Gab1er‘

gzggalion

Chpt. 14
Medea Review Due

'ChPtSo 8, 9, & 10

Chpt. 13

Chpt. 12

Chpt. 11
Emperor Jones

Death‘gg Salesman
FANTISTICKS
Nov. 19'24

The matrix proved exceptionally useful to the instructor for pro-
ducing specific statements of course objectives and linking these objectiv-s

A sample of the initial analysis conducted in the theatre arts
development simulation is shown in Figure 14, |
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r : Despite its usefulness in the statement of objectives and identi-

' , fication of instructional tasks.suited to media, the matrix contributed
1ittle toward devising an optimal sequence of content presentations for
learner behavior development, essentially instructional strategy. To _
this end, the instructional specialist asked the instructor to review his
objectives and state the most complex behavior sought frem the learner.
This resulted in a heirarchy of hoped-for behavior.

LEARNER BEHAVIORS - THEATRE ARTS 142
‘Most complex behavior: | |
~ Critically Review a Piay

Major subdivision of complex behavior:

Analyze Play ‘ ‘Judge Play's Worth
Next levels of behaviors: ‘ Next levels of behaviors:

1. Recognize the literary
elements contributing to
theatrical excellence,
(including 2 lectures on

elements of conflict,
motivation, audience
behavior.)

2, Distinguish between.
dramatic types,

3. Distinguish dramatic styles 1. Distinguish dramatic styles
within types, - within types,

4, Relate the physical form of
the theatre to its
historical background.

S Distinguishvbetween good 2, Distinguish between good
and poor plays, and poor plays.

3, Recognize contributions to
the play by skill areas in
theatre,




‘The instructor judged the preceding sequence ¢f behavioral out-
come as optimal for achievement of the most complex behaviors. 1In the
‘outline, the instructor notes that while .me set of behaviors (1 through
5) contribute to "Analyze Play," some of these same behaviors also build -
the ability to "Judge Play's Worth." ~ k *

The instructional specialist made several attempts to correlate the
sequence of content to the behavior sequence suggested by the instructor.
Figures15 and 16 illustrate the format used. Whereas, specification of
a sequence of steps for behavioral development appears possible, little
progress was made on determining an optimal order of content presentation,

An interesting question raised by this experience is whether .an
optimim sequence of behavioral outcomes is consonant with the content
presentation prescribed by advocates of the "structure of knowledge,"

Failing in efforts to perceive a structure of content on which to
base a new presentation sequence, the planners accepted the sequence of
the existing syllabus. | o :

The instrxuctor next proceeded to work with the media specialist,
Media decisions deal primarily with what representation of examples
appears to be necessary and what media forms should be employed.

Media decisions must be sensitive to a number of factors, including
the style of instruction which has proven successful in the past, and
with which the instructor is willing to "live," The instructors were
wiliing to listen to instructional alternatives to lecture, such as film,
etc., 1f a case could be made for them., The media specialist reviewed
the content outline and behavior objectives statements developed earlier
by the instructor and instructional specialist, PReferring to both the
rationale offered by the content-behavior matrix and his own repertoire of
experience, the media specialist either suggested no change in teaching
or specified certain newer media forms, Figure 17 illustrates a form
used in this step, | ’ \

Recommendations for implementation of newer media introduced the
participation of media persons best termed production specialists;
namely, graphic artists, film producers, photographers, television
technicians, etc,

Since most educational institutions are limited in the media pro-
duction facilities they can maintain, an important question at this point
is, "Does the devised material already exist in the form and quality
desired, and is it cheaper to buy than produce?" In a specialized field
such ae theatre arts, this was a hard question to smswer. For instance,
the following filmed plays were recommended for course use;
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September 17, 1964 ?
FIIMS SCHEDULED FOR SPEECH 142
FALYL TERM, 1964

October 5 A Giant People: The Watussi 2 minutes

October 12 Oedipus Rex | 88 minutes

Octdbér 14 Great Expectations 1st scene

October 16 Cyrano de Bergerac Scenes to be selected %

October 21 Naughty Marietta Scénes to be selécted }
Pal Joey | Scenes to be selected g

November 9 " The Would Be Gentleman 95 minutes

Locating the sources of films depicting these plays called for long-
term familiarity with theatrical £ilm scurces and use regulations, The
game proved true in the recommendation that a film on stage direction
be employed., The search for such a film included a survey of unpublished
£i1m lists at a number of universities and commercial agencies., The time,
effort, and costs of media production usually warrants the search efforts.
Complete media center materials files can save money.

Media production for theatre arts ranged from relatively inexpensive
transparencies for the overhead projector to an original 20 minute motion
picture film on stage direction.

e it e B o A

Film production can be an expensive process, depending on the custom-
ized nature of the product, Considerable attention is given to achieving
the "purpose” of the customer. Each producer brings to the task his
experience and "tricks of the trade' to achieve effectiveness, as witness
the film production techniques proposed for the theatre arts case.

FILM DESIGN PROJECT (THEATRE) Barson. . . .Job #264

TUREOSE
So many people who go to a play fail to see beyond the mere
facade of footlights, colorful and frequently extravagant
costumes, settings, and stereotyped performances of the players,

In order to develop a greater appreciation of the theatrical
{ncrements that go to make up a drama among the non-major drama
students and conceivably to reinforce (orient) the drama major,
the following design for a film is submitted,
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SPEGIAL CONSIBERATIONS AFFECTING THE DESIGN
A form following a ftve-in-one design is suggested, These six
ghort-format presentations to be introduced overall by animation
or "live" photography illustrating points "what a play is" and
"what a director is,”

Looking deeper into the increments of the play, each of thesg to
be presented in short format, are: the READ THROUGH, MDVEME%E
COMPOSTTION, BUSINESS, and TECHNOLOGY. The FINISHED PRODUCT ION
‘can possibly be used as an effective recap or summary device.
The instructor will then have the option of showing the film
in its entirety, or showing the portion therein which may apply
explicitly to his lecture of the day.,

Color is suggested to carry more effectively the sets, costumes,
and lighting elements of the production,

A "pixillation'" or "live" animation teéhniquekis suggested in
covering the increments of MOVEMENT and composition,

The development of all five increments will possibly require
lip-synch coverage, Two cameras, requisite for effective inter-
cutting, will be used, |

As discussed with the theatrical consultants, actors are to be
introduced before the cameras "raw;" that is, unrehearsed., This
approach should provide a certain freshness and possibly more
effective development of the chosen scenes,

We should attempt to find some analogy device to carry the
idea of what a play is and how the increments are ccordinated
by the director into a whole, It has been suggested to date
that a spinning color wheel be used to build up this analogy.
But let's keep looking,

The question that always faces a film maker, whether to use

his camera cinematically or as a documenting instrument, like-
wise must be considered here, I feel that we should not let
this hamper our work, . . .use it as it is needed, I suspect

- there will have to be a combination of both uses, , . ,covering
the play from the theatre audience point of view but also
moving in to cover effectively such secondary movements and
business as is deemed necessary,

Hare follows a rough synopsis of the film as I see it to date:, . . .
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In addition to the decisions on major production strategy
questions, production problems cover many minor but important issues,
such as the difficulty in projecting the color of a thin line on an
overhead transpareancy, and the suggestion that the professor sketch
his ideas on acetate during lectures, The sketching approach identified

 design specifications the inmstructor was earlier unable to verbalize,

The operation of media presentation devices introduced yet other
technicians to the development process. They also require information
in order to perform their functioms, Is there a projection booth in
the classroom? What is the projection distance available? Since the
commercial films cannot be cut, is there room for two projectors using
pre-marked reels o present f£ilm excerpts? Is the classroom occupied
prior to the theatre arts course? |

The intercommunication of the various participants in the develop-
ment process strongly recommends the services of a development project
coordinator who can oversee arrangements and forsee problems, It may be
this task could be a function of the instructional specialist or, perhaps,
a classroom-oriented media syeclalist. .

Electrical Engineering Course Analysis and Media Innovation

Development experiences with the two instructors in electrical
engineering closely parallel those in theatre arts; that is, the natuye
of the content did not require alteration of the analysis and developqent
sequence gsuggested in the hypothetical model, It ghould be noted,
however, that the engineering faculty were familiar with systems analysis ;
and flowchart operation from its extensive use in their discipline, While §
this familiarity with the analysis technique shortened their orientatjon
period, it did not appear to make their decisions on instructional strategy
any easier than those in theatre arts, :

Work between the evaluation specialist and instructors proceeded
well, as witness the comment by an instructor and the evaluation specialist
op a meeting for determination of effectiveness.

Instructor; H. E, Hedges

Session ran smoothly ~- seemed to be a fair amount accomplished.
Not 100% confident on categorization of objectives.

Two=houz session seemed about right -- long enough to get some-

thing accomplished, time goes rather rapidly, but yet any longer
would probably overdo a good thing,
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Ingtructional Specialist: John Gordon

By the end of August they will have definite word as to the
number of students who will be taking the course., No teach-
ing decisions, assignments, or room arrangements have been
made as yet,

Possibilities for the cource: Large group meetings for onme
or two sessions per week and then break up into smaller
discussion-type groups for the remainder of the sessions.

Separate groups for each faculty member, with possible
joint use of media materials.

Possiblz use of linear program on Matrix Algebra later on
in the course. "

| Hedges really coming along: used term "terminal behavior"
quite easily!!i!ll!l

Interestingly enough, the investigators discovered that the
engineering instructors had already carried out a content analysis in
the preparation of a staff-produced text for use in the course,
Seepage 109-110,

EE252-P, Networks-Systems
Outline of Course Work, Fall Term 1963

September 26 Introduction to Systems Analysis, Relations

Between Mathematics and Physical Systems,
Intro. to Measurements and Instrumentation

September 30 Measurements, Through and Across Variables,
Signals; Step Function, Exponential Function,
Periodic Functions, Sinusoids, Rectangular
Waves, etc., Average Value, RMS Value of Signals

October 7 Power and Energy Functions, Average Power,
Fourier Seriles: Forms, Determination of
Coefficiepts, Symmetery Properties, etc., QUIZ

October 14 Concept of Mathematical Models, Terminal
Characteristics of Two-Terminal Components,
Linear and Nonlinear Algebraic Models, Small-
Signal Approximation, Piecewise~linear
Approximations,
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October 21

October 28

November 4

November 11

November 18

November 25

December 2

Sources,'Active Elements; First-order
Differential Equation Models of Two-Terminal

- Components, Frequency Response Characteristics,

Step function response, General Soln, of
First Order Equation Models, Transient and
Steady-state Solutions, A (t)Variable,
Elliptical Approximations.,

QUIZ, Matrix Algebra; Definitions, Magrix
Operations as Addition, Multipligation, etc.

Matrix Inverse, Partitioning, Rank, Elementary
Matrices, Equivalent Matrices,

Matrix Algebra,'cpntd., Sblutions of Homageneous
and Non-Homogeneous Equations, QUIZ

Introduction to Mathematical Models of Multi-
terminal Components, Associative Property of
Measurements, Forms of Equations, Three-

Terminal Components, Open-circuit Parameters.

Open-circuit, Short-circuit, Hybrid, Cascade
Parameters for Three-Terminal Components,
Transducers and their Mathematical Models.

The evaluation specialiits thus worked with t..e instructor primarily
to determine behavioral objectives associated with mastery of this con~
tent. The approach used was similar to that in theatre arts, Identify
the most complex behavior and then establish the heirarchy of behaviors
which contribute to learning. Below is a list of the major courses behav-
ioral objectives and their components. Figure 18 illustrates a sequence the
instructor and instructional specialist regarded as the best order of
learner behaV1or° .

BEHAVIORAL OBJECTIVES - ELECTRICAY, ENGINEERING 413

Develop the ability to analyze descreet systems

A. Develop neceSSary mathematical skills

1.
2,

Gain facility in matrix operations

Apply mathematical characteristics of signals
a. Sinusoidal characteristics, etc.

b. Expand functions in a Fourier series for repetitive
signals
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B, Relate mathematical to physical systems through measurement

1.
2.
3.

Electrical systems
Mechanical systems

Hydraulic systems

C. Develop mathematical models

‘v1,

2,

ER&C

Aruitoxt provided by Eic:

Develop termdnai equations and terminal graphs

~ for two-terminal components

a, Understand.typiqal'terminal'characteristics

1) linear and noh-linear slgebriac models |
- 2) first crder differential equation models
- 3) source or active element considerations

b.,'Apply typical terminal characteristics

1) electrical
2) mechanical
= 3) hydraulic

Develop terminal equations and terminal graphs for
multi-terminal components

a, Understand typical terminal characteristics

‘1)' linear and non-linear algebriac models
2) First order differential equations
3) source or active element considerations

b, Apply typical terminal characteristics

1) electrical
~ 2) mechanical
3) hydraulic
4) transducers

c. Comprehend the Associative property of measurement
- in relation to ‘

1) open~circuit paxameters
2) closed-circuit parameters
3) hybrid parameters

4) cascade parameters
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BEHAVIOR AMALYSIS

Evaluation

Figurel8

‘Analyze discrete systems

Recall definit o:in«,of sets
of multi«terminal Paramsters -

Recognize typzs of parameters

Apply rules u-d to obtiin other
sets of purameters when cne set

48 knowm

'Evaluate mathematical model of

wulti-terminul systems
Analyze temtntl cfm:acterin-

tics ml;hmticnlly

Translate component character-

istics into terminal character-

istics A

Evaluate physical component

characteristics
[y

Analyze physical multi-
terminal component character-
isties

Evaluate mathemstical model
of two-terminal components

Analyze terminal character-
istics mathemetically

Transleate cowponent character-
istics into terminal character-
istics

Evaluate physical component
characteristics

Analyge physical compoment
characteristizs of two-
termingl components

Evaluate signal and select a
mathematical form

Analyze eignal'plots
Recall relation of math-
ematical models to physical
systems

Recall nature of math-
ematical models

110 .

. ELECTRICAL ENGINEERING
 Professor and. Educutionist
' Analyst Encounter

open~circuit measurement
principles, etc.

cpen-circuit, etc.

obtain values for parameters -
are they in typical range?

techniques for developing
families of curves vhere a
velue may depend on mpre than
one variable, (Associative
property of measurement)

computational schemes of
ana!.yzing component
chrracter. stics

matrix operations

ineuurement schemes of
analyzing component character-
istics (terminal graph)?

information i,e., definitions
of multi-terminal component
characteristics

small signal approximations
techniques of develop-

ing linear appvoximations
of non-linear character-
istics

linear and non~linear
algebraic differential
equation

measurement schemes

definitions of
two-terminal components

set of rules or
criteria

Recall commonly used signals
Types of measurement

purposes of mathematical
model - statement of physical
conditions.

Limitations
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Just as in theatre arts course, the instructional specialists 3
could offer little rationale to change the order of content presen- ;
tation from that of the existing course outline. Accordingly, the :
syllabus sequence was passed on to the media specialist to recommend
representational farms for the content examples.

The major media innovations in this course were: (1) preparations
of overhead transparencies to improye on chalkboard illustrations;
(2) a series of 8mm cratridge-loaded film clips of laboratory experi-
ments to save orientation time in laboratory sessions; and (3) use of an
electronie responder to test presentation clarity. It turned out that
the responder provided valuable diagnostic help to the imnstructor.
As-it developed, most of the audiovisual materials were planned for use in
the first third of the course.

The basic rationale used by the media specialist in recommending
the various media types was that abstract concepts would hold more mean-
~ing Lf presented in visualized forms and in motion where appropriate.
The media technicians were hard-pressed to create graphic illustrations
previously represented only by equations. This task required close work
with the instructor in order to be accurate in dimension, scale, and
perspective,

The most complex production was the motion picture of laboratory
measurements being made in three physical systems: electrical,
mechanical and hydraulic.

The length of time needed for production of three 5-minute clips
is illustrated in the production schedule, Figure 19. Production
problems included a simplification of laboratory hook-up materials
to offer a clear photographic image in the parts in the laboratory experi-
ment devices. Tubing lengths were shortened, wires coded, and equipment
parts highlighted with flood lights in order to clarify the process
being tested,

The production period was prolonged by technical errors in the
commercial transfer of the 16mm laboratory film to the 8mm cartridge
format. Following the film producer's objections to the off-color
and off-center defects, the company reprocessed the films correcting
the errors. This experience is cited to point up the importance of
competence at each level from the initial instructional analysis to
materials procurement and implementation, The recycling or repetition
of decisions, due tc faulty judgment, adds coinsiderable time to the
development process.

The development work ir the engineering course differed from theatre
arts in the amount of time required for the various steps. The engineers
moved through the objectives analysis steps more quickly than the theatre
group, but conversely requiredconsiderably more time in tramnslating their
concepts teo the media production technicians.
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Figure 19

' PRODUCTION SCHEDULE . o . . . . ENGINEFRING SHORT FORMAT FILMS

August ' Octoberv
7 Storyboard work started 1 A and B voll edit -
' mail out
September '
2
16 Research
3
17 Conference ard script .
, 4
18 Script and storyboard
5 Lab makes up colog interneg
19 Script a from A and B rolls 1
' !
120 Script and storyboard 6 Reduction to Smm
| and capsuled
21 Begin animation art 7 1
Revise sound track, MSU #5 %
8
22 Live shooting . |
Short format , 9 Receive prints for
| preview and use
23 Complete live shooting |
Mail out | 10
24 ~ Animation art completed
and shooting
25 Animation art compmeted
and shot ,,. mail out
26
a7
28 Begin second series
of short formats
29 Original color footage
back from labcratory
30 A and B roll editing

uz




CHAPTER V: CONCLUSIONS AND RECOMMENDATIONS

Many of the conclusions resched in this study already have been
stated in the descriptions of the results of course development analysis
and procedures trials, The investigat«rs elect to offer in this report
chapter several guidelines based on the reported findings and applicable
to the concerns held by college course developers and media innovators.
In addition, they present recommendations for further refinement of the
guidelines,

Administrative Organization for Media Innovation and Instructional

Developmentf

It is advisable to physically centralize the facilities for media
ipnovation and instructional development in college courses, The time,
personnel, and financial resources needed for major revisions in teach-
ing materials and methods::cannot be spared from typical department teach-
ing budgets.

| The establishment of a learning resources genter, instructional
development center, or whatever the teaching resources agency may be
caliled, is essential to the strategic channeling of major institutional
funds into the effective imprqvement of courses.

There is little reason to standardize the model for the admini-
strative organization, rather it is desirable to pattern its growth to
fit the size, policies, resources, and other limitations of the insti~
tutien involved, Almost any organizational structure is useful, if
it permits the necessary instructional development procedures to occur
unhampered.

The staffing vf the development organizatipn should make available
to faculty members snd academic departments the services needed for
analysis of instruction and implementation of teaching materials. It
is likely these competencies are best obtainable through the employment
of specialists in three areas; evaluation, instyuctional design, and
media. In addition to specialsts, the services of a coordinator
appear useful to expedite the progress of the development process,

There remains considerable gpeculation regarding the nature of
relationship the instructor and the academic department will accept
with a centralized development agency., 1t is suggested that further
investigation be conducted to determine the feasibility of training
substantive academic personnel in the specialties of teaching analysis
and materials design as & means of bridging this gap, This approach is
judged more practical than attempting the tvaining of the learning
spezialist in the subject.
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_ Standard Procedures for Media Innovation and Instructional Development

Improvement in methods of 1nstructioh has been traditionally
delegated to the instructor by higher institutions without providing
him much recourse for assistance changes in enrollment, content, and

. objectives may demand. The only alternative available to many professors

is to imitate the teaching methods by which they learned ox they observed
in use by colleagues. The cases of problem-solving approaches to instruc-
tional improvemeni observed by the investigators were directed by faculty
members who fortunat2ly possessed analytic skills and the ability to
garner needed resources.. The steps of change varied in sequence and
efficiency among cases, but not in kind, It is desirable for media innova-
tors and course developers to know the kinds of decisions they are
expected to make, even if the "c:uzrect" alternative cannot be specified.
It is also helpful to provide the instructor with the expertise of trained
and experienced specialists to assist him in considering the value of
alternatives and recommend resources of which he is not aware. The flow
chart model of instructional development procedures offered by this study
is useiful in merging the talents of instructors and specialists to the end
of making practical decisions for innovating media in college courses.

The limitations of this model is the possibility that the solutions
to instructional problems may not be within the capability of medisa. It
is likely that this model in reality is merely a part of a broader scheme
of instructional development. This probability should be investigated.
Algo, the communication gap among various specialists working with the
faculty member should be studied for the possible development of a common
taxonomy or language. Other major probiems of the defined development
pracess deal with sequence of steps and the competencies of the specialists.
Unfortunately, the most logical step for commencing instructional improve-
ment, the analysis of objectives, is also the most traumatic. Some further
stydy should be carried out to mske this initial process less troublesome,
There also remains the major questions as to how critical is the competnecy
of the specialists in aiding the instructor to make effective changes in
teaching. The heavy reliance plsced on experience by specialists in this
atudy, raises the question as to what can be done at an institution which

‘has little history of media innovation or hires an inexperienced staff.

The Role of the Specialists in Procedures of Media Innovation and
Instructional Development

Faculty members involved in the study generally praised the use-
fullpess of development steps in terms of the assistance provided in each

by the development specialists, despite the handicaps under which these

specialists worked, The specialists were designated such by the investi-
gatore to tast ‘out their ideas on course development process. Persons with
ssme of these competnecies exist on most campuses, but seldom are harnessed
te aid faculty in solving teaching problems. Often their major role lies
in teaching courses in their speciglty or supervising research. It is
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timely to search out these persons and invite their participation in
course development work. The experience in this study is that faculty
members in the various disciplines are receptive to this assistance
when it is introduced as a decision among alternatives on which the
faculty member retains final approval power, This arrangement places
the key responsibility on the specialist to construct as valid a case
as possible for his proposals. Sure-fire guarantees of success are not
necessary for proposal acceptance. Frequently, instructors will settle
even minor gains in teaching effectiveness.

The general lack of scientifically supportable theory forced all
three of the specialists recomrended in this study to draw heavily on
experience and rule-of~thkumb or heuristic guidelines in the advice they
offered instructors, | |

The evaluation specialists’work in this study points up the uncer-
tainty instructors have about discussing their subject in terme of
learner~behaviors concepts - and teaching examples. It appears desirable
to have the instructor develop statements of curricular aims with
colleagues in terms meaningful to them before attempting instructional
analysis., Stating objectives in written form usually creates an aware-
ness in the iustructor of the conditional ‘nature of teaching decision
and a concern that his method and materials be appropriate to develop
desired learner behavior. Instructors find it easier to follow the
analysis if the specialist works from final behavior packwards to the
entry behavior cf the learuer.

The work of the instructional specialist points up how few principles
are available to relate teaching strategy to stated objectives., It is
not clear whether an inherent structure of knowledge or sequence of
learning behaviors is more useful in designing instruction. Either
approach is an overwhelming task when attempted on a whole course.

It is better to work in smaller units., This specialist can offer assis-
tance in perhaps the most critical decision the inmstructor makes in
developing instruction; that of choosing the examples for the subject
matter. Most often the best example is that which lies within the
students' reperioire or background. The akility to choose a good example
is the creative act which marks the excellence of an instructor. This

is the art of teaching, No quality of presentation in method or media
can overcome the handicap of an inappropriate example.

The past history of the work of media specialists suggests that
they have been asked to make decisions regarding instruction better
directed to others. They have shouldered these concerns in part due
to the indifference of other specialty areas toward practical appli-~
cation of knowledge to teaching, and partly in quest of more precise
specifications to guide preparation of instructional materials., Even
with the prior problem analyses made possible by the assistance of
evaluation and instruction specialists, it would be h>:1pful to the media
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specialist if materials could be tested on representative stucents
before implementation in courses. An experimental classroom for general
methods testing is suggested. The assistance of an experienced media
~specialist offers savings in time and costs of instructional media pro-
duction and implementation. '

Recommendations for Further Research and Develogment

The investigators sﬁggest five high-priority areas for further study
to advance the practice of instructional development and media innovationm.

1.

2.

-3,

4,

3.

Test instructional development procedures in various university
settings to determine the feasibility and reliability of the
plan evolved in this study and refine its steps,

Identify heuristic principles or "workable" abproaches available
to the evaluation, instruction, and media specialists in their
work with instructors and teaching problems.

Build a research-hypotheses-génerating mechanism into the course
development procedures to identify unknowns particular to this
process. and make possible more integrated and applicable research.

Explore the nature of substantive programs of preparation for
specizlists in instructional design and media application to
teaching.

Disseminate the findings of successful media innovation and

instructional development to broaden the base of these efforts
and deliver their benefits to more universities and colleges.
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CHAPTER VI: SUMMARY

The long-predicted increases in university enrollments, coupled
with spectacular advances in all fields of knowledge, have literally
seng educators to the drawing boards to improve modes of instruction.
The newer media of communications are among the most radical teaching
changes instituted. Success at one institution after anmother has
regulted in varying degrees of usage at most universities. Despite
this success, little investigation has been conducted in determining
optimal media innovation precedures, and for that matter, the real
costs of media implementation. The report that precedes this chapter
describes the activities and findings in Part A of a two-part inves-
tigation which explores media inmnovation in instructional develop-
ment and its associated costs.

The overall study project had four specific purposes: (1) to do
a descriptive analysis and evaluation of instructional development
activities at Michigan State University during the period 1963-1965;
(2) to devise methods of measuring costs associated with instructional
systems development and to develop principles of sound budgetary
planning for the use of educational media in university instruction;
(3) to develop hypothetical models of instructional systems develop-
ment procedures and their relative costs and, (4) to prepare descrip-
tive reports of the above materials for use by other institutions of
higher learning concerned with the application of technology to instruc-
tional programs.,

The tracing of successful media imnovetion in courses at Michigan
State University was conducted in an &ttempi to identify effective
steps of instructional development and patterns of administrative
organizations. The administrative developments which appeared to be
most significant were;

1. Recommendations of a faculty study committee that an audio-
visual center (now known as the Instructional Media Center)
be established to replace the decentralized media facilities
which served and were located within various academic depart-
ments.

2, The employment of a professional educator to organize and operate
the audiovisual center on the premise that its primary purpose
is to improve instruction.

3. The establishment of closed circuit television facilities to
improve instruction for and sccommodate a large increase in
enrollment,
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4, The conception of the Educational Development Program,
a University-wide funded effort to assist academic depart-
ments solve general and specific instructional problems.

5. The merger of the Audiovisual Center and the Closed Circuit
Television Department for more efficient operation as a
centralized Instructional Media Center.

6. The institution of course development work on a shared
responsibility basis among the Instructional Media Center,
Office of Evaluation Services, and a newly established
Learning Service, This consort of agencies operates as
the Instructional Development Service under the guidance
of the Educaticnal Development Program.

The investigators analyzed eleven different courses of instruc-
tion in which media innovations have been introduced in an attempt to
identify key development steps. These were traced in sufficient detail
to warrant reporting the sequence of development events and assessment -
of their effectiveness. Several common development aspects were
observed in all eight cases examined:

1. A common benefit ascribed to the use of media was that of
providing a greater uniformity of instruction (a commoness
of experience). In the case of classes with large enroll-
ments, this was considered desirable since it permitted

~ those with major responsibility for the courses to be more
certain of what was actually taught. Also, it permitted
the use of a common final examination, which could be
corrected and further analyzed by the Office of Evaluation
Services.

2, 1In most cases, course innovations involving the newer
media originated outside of the departments which develop-
ed and refined their use, The media techniques and content
decisions were a product of joint decisions by faculty
members and media specialists.

3. The assistance given to departments and faculty by media
specialists, and in some cases evaluation specialists, was
extensive and readily accepted by faculty members.

4. A considerable amount of time is required for the instructor
and the media specialists to establish a common understand-
ing of content and techniques necessary for efficient commun-
ication. Teamingupon a secon or third project for a given
‘combination of iastructor and specialist probably requires
less man-hours than the first venture. Any measures which
would shorten this "getting to know each other" period would
improve the efficiency of the procedures. The use of media
specialists with a background of training in the same field
as the instructors may be one way of shortening this period,
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5. When the teaching effectiveness of media innovaticn was
condicted, an evaluation specilalist was called in to
acgist in this process, In situations where department
faculty were trained in testing research, the services
of an evaluation specialist was not used, ‘

The other major task for the investigators in Part A of the
study dealt with devising models of hypothetical procedures for
media innovation in instructional systems deveiopment. The resul-
tant models were based on information obtained through (1) an
examination of successful media innovation at Michigan State Uni-
versity and other institutions, {2) a review of literature and
research on learning and methods of instruction, and (3) a simu-
lation of instructional development in working actual courses of
study; apecialists and instructors.

A variety of administrative models for media innovation were
suggested, largely based on the varying situations observed at
different institutions:

Administrative Organization Models

A. The Central Model: All activities take place under one
roof-~under a single administrator usually reprg¢senting all the
components of a development center and the clientele as well, The
users come to the center for assistance., All specialists within
the center are trained for specific tasks. ' | '

B. The Centralized Model: Each academic gub-unit or depart-
ment has a miniature development center with members of the sub-unit
being trained to assist fellow members in instryctioral situationms,
Each sub-unit would have its own materials library, machine distri-
bution and maintenence, etc,

C. The Supermarket Model: Each specialist works independently
of others, asking his specific questions and making his specific
recommendations. In some cases, a specialist would be dependent
upon what others had noted and recommended, in other cases, no
continuity would be obsgerved.

D, The Togetherness or Gonference Model: All specialists
would share in the analysis of instruction and offer recommendations
at one or a series of meetings with the professor.

E. The Observation Model: Specialists critique the proféssor's

actual teaching performance, offering media suggestions. His teaching

could be videotaped go the professor could also watch,
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5. When the teaching effectiveness of media imnovaticn was
conducted, aui evaliuation specialist was called in to
assist in this process, 1In situations where department
faculty were trained in testing research, the services
of an evaluation specialist was not used,

The other major task for the investigators in Part A of the
study dealt with devising models of hypothetical procedures for
media innovation in instructional systems development. The resul-~
tant models were based on information obtsined through (1) an
examination of svccessful media innovation at Michigen State Uni-
versity and other iustitutions, (2) a review of literature and
research on learning and methods of instruction, and (3) a simu-
lation of instructional development in working actual courses of
study; specilalists and instructors.

A variety of administrative models for media innovation were
suzgested, largely based on the varying situations observed at
different institucions:

Admimistrative Organization Models

A. The Central Model: All activities take place under ome
roof--under a single administrator usually repregsenting all the
components of a development center and the clientele as well., The
users come to the center for assistance., All sqecialists'W1th1n
the center are trazined for specific tasks.

B. The Centralized Model: Each academic gub-unit or depart-
ment has a miniature development center with members of the sub-unit
being frained to assist fellow members in instryctional situatioms,
Each sub-unit would have its owm materials librery, machine distri-
bution and maintenence, etc,

C. The Supermarket Model: Each specialist works independently
of others, asking his specific questions and making his specific
recommendations. In some cases, a specialist would be dependent
uponn what others had noted and recommended, in other oases, no
conttnulty would be obsgerved.

D. The’Togetherness or GConference Model: All specialists
would share in the analysis of instruction and offer recommendations
at one or a series of meetingsg with the professor.,

E. The Observation Model; Specialists critique the proféssor's
actual teaching performance, foering media suggestions. His teaching
could be videotaped so the professor could also watch,
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F. The Go-It-Alone Model: One specialisis is assigned to one
ins*ructor. Together they seek cut problems and solutions without
consulting other specialists, if there are any.

G. The In-Service Model: Specialists train professors to
solve their own instructional problems by educating them as to
advantages, operation, and maintenance of devises = useful in large
school systems or small colleges.

H. The Distribution~Library Method: No consultation services
are made available to faculty, only the devices, materials, and some
maintenance and procurement services ~ approach currently found in
elementary and secondary schools. |

Despite the variations in the structure of the administrative models,
the investigators consider the development procedures relatively
unvarying. Indeed, they may be appropriate for use by either special-
ist teams working with faculty or the instructor working alone.
Essentially, the procedures intercept the instructional problem at
the door of a learning resources center, and direct the instructor
in his analysis and development work through a given sequence of
decision steps with the aid of an evaluation specialist, an instiuc-
tional specialist, and a media specialist. A simplified sketch
of the procedures minus information feedback loops i® shown in Figure

INNOVATION l____’l ANALYSIS %I OBJECTIVES

L

STRATEGY FLOW

EXAMPLES = ' CHART

: l — h iconmn'r «—

MEDIA ! & ,
FORMS | )| SEARCH --—---)I ~ PRODUCE }-—9] IMPLEMENT

 Figure 20
Procedures for Media Innovatio

Instructional Development
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The refinement of these gross development steps into speciff%
informatioa-~secking questions and evaluation of the resultant decisions
proved to be the most complex part of the model design. The investiga-
tors were not content to accept the genmeral statements of specialist
decision functions suggested by literature and experts. They partially
teated specialist and instructor competencies in the course development
simulations with the following objectives in mind:

1.

9.

To more clearly delineate the "kind" and sequence of imstruc~-
tional problems which require a solution or decision.

To assess who among those persons involved is best able to
make each decision.

To assess who among those persons involved holds the respon-
sibility for the consequences of each decisionm,

To indicate the possibilities of communication breakdown within
the activities’ that is, situation where there is a lack of

‘understanding of the others' semantics and intent,

To demonstrate those instructional problems for which none of
the participants have the background to be able to come up with
a logical alternative.

To point up situations which could benefit from materials or
other information-giving devices in either meeting personal
needs or leading to more efficient communication.

To indicate decision points which would best be handled through
"shared" or group action. |

To point up areas of redundancy$ that is, a repetition of infor-
mation needed to bring a participant up to date. In other words,
to eliminate inefficient communication.

To assess the expectations before and after each meeting of two
or more participants. Expectation is an all inclusive term for
those common vagaries; attitide, opinion, feeling, etc,

They observed that the bulk of recommendations given the instructor,
and indeed his own counsel, is primarily experience or opinion-baged, and
somewhat conditioned by the restrictions of the physical setting. There
is an obvious lack of instructional and media principles or cause and effect
statements on which the specialists can rely in providing advice. Even

more critical is the lack of standard analysis techniques, the bag of tools

or stock and trade of the specialist.
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The investigators, through analyzing tape recordings of the
events in the development sessions, attempted to evolve some means
to analyze the implicatiocns of data collected by the specialists,
For instance, in the step calling for identification of course object-
ives, the investigators eventually evolved the following guidelines
for the evaluation specialists to follow in working with the instructor:

1. Start where instructor ir conversant; search out logic
of content.

2, Compare with psychological logic of content (usually the
way the instructor learned it).

3. Start with most complex goal and work back to entry know-

~ ledge and skills,

4, Work in the zbstract -- speak of concepts and principles,
not teaching examples of same,

5. If instructor can'f explain it, have him do it himself.,

6. Distinguish between mastery and discriminating objectives,

7. Have instructor weight or rank most important objectives,
8. Accentuate the content; then add the behaviors. 1It's much
easier for the instructor.

Simulation experience with the step requiring decisions on instructional
strategies also suggested a series of questions the iastructional spec-
ialist could use to identify relevant teaching and learning behavliors.

1, The more complex cognitive objectives call for interaction
during issues discussion; feedback on problem-solving tasks,

2. The more difficult a concept, the more likely the need for
adjunct programming.

3. One~way information should be in printed form whenever
possible so students can attack it at their rate, not
the instructor's, |

4, Instructor is needed when onc~-way information is under-
going rapid change rendering printed forms obsolete.

5. Student-to-student interaction should only be allowed
when pre-requisite information has been learned.

An attempt was made by investigators to correlate learning behavior,
content, and instructional materials by means of the matrix shown in
Figure 21. This device proved moderately useful ir reaching some
coticlusions on media usage.
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Assuming the existence teirarchy of increasingly complex learning
behavior as shown in the vex-:cal columt, and a heirarchy of classes of
content, shown in the horizontat row, the investigators sought the _
implications various interests had for possible classroom communication
patterns given the possibilities:

Student-student interaction (peer group)

Student-instructor interaction (lecture and discussion)
Student-material-machine interaction (media of communication)
Student-equipment interaction (laboratory)

For instance, if course obiectives ccnsist of simple recall of
associations or recognition of principles, one-way communication may
well serve as the model of instructioa and a hcst of the newer nedia
potentially could tramsmit such information. On the other hand, if the
purposes of instruction call for the lesrnmer to apply princijles or
exhibit creative behavior in any of the classes of content, f£frequent and
lengthy experience r:commends the two-way discussion feature of seminars,
These settings allow little use of the ne.Jer melia, which have mostly

one-way communication possibilities. They :mploy the use of sophisticated

computer-assisted instruction and other individual information feedback
devices, if any at all,

The complexity and detail of specialist decisions are the chief
characteristics of the hypothetical instructional development model, from
the initiatory steps of objectives analysis to concluding media procure-
ment and implementation,

The investigators believe that the potentcial usefullness of the
model warrants further exploration ~md refinement of the instructional
development steps modeled in this study. To that end they make these
concluding recommendations for further study and development.

1. Test instructional development procedures in various university
gettings to determine the feasibility and reliability of the plan evolved
in this study and vefine its steps.

2. Identify heuristic principles or "workable" approaches available
to the evaluatinn, instruction, and media specialists in their work
with instructors and teaching problems.

3, Build a research-hypotheses-generating mechanism into the
course development procedures to identify unknowns particular to this
process and make possible mecre integrated and applicable research.

4, Explore the nature of substantive preparation programs of
preparation for specialists in instructional design and media application
to tewching.

5. Disseminate the findings of successful media innovation and
instructional development to broaden the base of these efforts and
deliver their benefits to more universities and colleges.
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I

'INTRODUCTION

Enrollments and~salary,costs.both rising more,rapidlyithan‘revenues
have prompted colleges and universities, in recent yeara, to try . to flnd
new ways. to get the educational job done within the limits of available
.resourges,._Inevitably, if an,instltutlon‘rs_toklmprove'the prgductlvrty
of its expenditures,;it must be able to identify. the points at which_im—

'provements;are-posaible._TQ do so, it must find out wha };t is getting
for,dollars_spent‘in each,of;its many segments and activitiee and pro-
grams.

There has been plenty of agreement on the need for developlng more
efficient edncatronal progcesses. There has been a dearth of 1nformat10n
on how to go about it. Those who have tackled the job °f,i§?Ftifyi98ﬂ._
university.products and the costs which go withwthe.prnductebhayetfonnd
the task thoroughly discouraging. ‘Universities.are eonplen organiens?.
and. it rs nearly 1mposs1b1e to sort out the efforta whieh yield bachelors'
degrees from those Wthh y1e1d experlmental reqearch results. Measur"-
ment of the values attaching to the productS'themselves is evenimpre_drf-
fieult.:

The. Instructlonal Systems Development Progect ‘undertaken at MlChl-

"gan State Unlversity under. the sPnnsorshlp of the U S. Offlce of Educa-
tion, is am attempt to solve,the problem of more effectlve 1nstructrnn
with limited resources. - The project encompasses a number of experimen-
tations nith the use of media in'instruction. Parallel with these exper-
iments inlme&ia usage, an attempt has been made to identify instructicnal

costs connected therewith’ The results are presented in the project

TR gt ek A ki e et s M b T ot v e e s o S ol




Final Report, in which data and discussion about instruction, media
development, and cost identiﬁiéation‘are'intermingled.

The present volume deals 6n1y with cost aspects of higher educa=~
'tidn; particularly*with our attempts to identify'the;costs'of perform-
ing particular functions, such as the reconstruction and -operaticn of
courSeé according to the course-building mddelndévelopéd in the‘projéct.
We aléo pnesent.some“observatioﬁs‘regarding‘the means ard pre~conditions
for future measurement of instructional costs to an extent that is not
poséible under current university accounting classifications.

"The ISD project wac carriéd'on'by a two-part study group. "The In-
struction System Development group consisted of persons from the College
of Education and from the Audio-Visval'Center; the Cost Analysis group
cdnéistéd of pefsdns from the éollege of Business. Both groups worked
under the general direction of an Advisory Committee consisting of ad-.
ministrators in MSU's Office of Institutional’Reseafch, Audio=-Visual
Center, and College of Business, Staff specialists, who did the bulk
of the investigative work, were doctdéél candidates in Education and im
Businzss Administration. All personnel were on a part-time basis, ex-
cept for short periods.

The. two study groups preduced jointly a report entitled "A Pro=~ -
cedural and Cost-Analysis Study of Media in Instructional Systems
Development;" That report is being submitted separately to the project

sponsor,




1

PURPGSES AND USES.OF COST ANALYSIS IN INSTRUCTION

At least three reasons can be seen readily for an interest in the
costs of 1nst uctlon.

L The pressures of 1ncreas1ng enrollments, with less than compar-
able 1ncreases in faculty and fac111ties, make 1t necessary for univer-
s1ty admlnrstrators to find waya to extend ex1st1ng capabllltles. The
range of rPsponses to huge enro‘lments 1s wide:

a) a srmple enlargement of classes to the 11m1ts of phys1cal
capacity

b) employment of mass communication devices (TIV, fllms, taped
lectures) and use of self-teaching materials

c) revision and restructurlng of course content tc reduce the
number of offerings

d) extension of the school day to early mornlng, 1ate afternoon,
and night classes; and around-the-clock laboratory usage \

e) frantic building programs and vigorous faculty recruitment

f) limitation of enrollments to predetermined levels, -either by
arbitrary quotas or by 1a1srng entrance requlrements

Each approach is a partlal answer, and each has its un1que d1s-
advantages elther in terms of practlcablilty or of educatlonal quallty.
For example, Some schools do not have access to the means to support

xren51ve building programs or 1nten51ve faculty recrultment. Others
are precluded by state-w1de flxed salary structures from engaglng compet-
Ltlvely in the search for qua11f1ed faculty. Mbst publlcly-supported
1nst‘tut10ns are forbldden, elther by constltutlon or by communlty ex=
pectation, from ra:s1ne ntrance requmrements, or from cuttlng off en-
grol]ments.
Some of the solutlons are thought, by many teachers, parents, and

administrators, to be damagrng to the quallty of educu ional experlence

for the student. Particularly criticized are: the rmpersonal crowdlng
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bf students into large classes where conversation and intellectual
interplay are no longer possib1e§ and, the bufden of numbers to the
point where faculty»members cannot examine and comment critically upon
the quality of work done_bytfhe stﬁdent. Some think the very imperson-
ality of mass communications, machine scoring and the impossibility of
professorial contact'éxéept b& appointment déstroy thg impor;ant in=-
téllectual and emotionai stimuiatidn of personal dialogue with the
teacher. Not évéryone»agrees,of course.l It is said that, in large'
universities, the stimulation of personal‘conta;t has been only a dream,
a figment of imaginatibn anyway; we lost persénal‘contactAwithkthe'in-
flux 6f‘GI students after World War II and we have never regained it.

Fortunateiy; it is not the‘jog of cost ahélysts’tp judge the qual-
itative merits of mass educatibn, but their dﬁty is to assist in measur-
ing its economic aspects. The‘analysis of theccoéts cénnegted with var-
ious modes of réaching laxge numbers of students should»be useful in
chaosing the ways to face the pressﬁres of mounting enrollments.

2) Scarce rESOurces must bé assigned according to some scheme,of
pfioiities. Since all university resources-~-time, materials, physical
plant--are economic resourées, presumably the ecoﬁomic va1ues of univer-
sity "products" should be considered in deciding upon the coﬁpbsition of
the "product mix." To the.eiteht ébssible; scarce resources should be
devoted»to those outputs wﬁich wiil'maximize total value to society,
wheré that total value consists of economic values as well a§ social
| vﬁiues; The complexities of establishing finite measures for such val-
ues are illustrated at the end nf'this chapter in the description of
"Public Olympic Uhivérsity," 2 case prepared for class discussion ét.ﬁSU.

if any valid, or even plausiblé; reiationship can be‘eétablished be=

tween resource usage (i.e., costs, economic inputs) and the "products"
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of a university, then cost anaiysis can play a part in evaluating alter-
natives for the assignment of scarce resources, Furthermore, where any
common measures of productivity are possible (for example, student cre-
dit;hcurs taught per full-time faculty member), these_common‘measures
provide good clues for the profitable assignment of addit@onal resources.
Just as in business where a high rate of return for a particula: product
justifies investing additioqal.funds there, in university administra-
tion a high yieid (number of hours taught, counsellees served well, etc)
per unit of input mayajustify investing added resources in the depart-
ment whgre the high yield occurs.

3) Control of educational costs is nacessary. The taxpayers who
support public higher educatior expect prudent management in institu-
tions‘of-higher education. Although there are differences, necessarily,
in the amounts of money needed‘to support various fields of training, . .
comparisons should be made between fielés and departments, and between
institutions as well. Where relatively little is produced relative to
régburces:used, or where amounts spent are disproportionate to outputs
(degreeé,lresearch,.cr impact upon public donsciousness) some sound non-

~ economic juétification must be demonstrated. Control of costs, it should
be pointed out, is done not by reporting afternthe-fact,.but‘by advance
plaﬂﬁiﬁg*for,cost incurrence related to eipected tasks, Thus, sound
knowledge of cost and load relationships is basic to effective cost qqﬁ-
trol. Cost planning by functional categories (i.e., by the fob to be
done) and budgeting by jurisdictional.categories are not the same thing,
but are related. Cost reporting {after-the-fact) is also essential, for
comparison wich planned costs, so that a beétér planaing job can be done

for subsequent perio&sAanditééigl Costs are incurred by jurisdictions
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(i.e., by peféons in charge of colleges, departments, or ather units).
It follows tﬁat cost control must Ee exercised by jurisdictions, i.e.,
by means of unit budgets. |

However, jurisdictionél budgets do not'provide functional. cost data.

For measufing gg§E§,and tesults, it is necessary to perform functional
costing right down to the level of specific'products, i,e., courses or
research projecté; or programs. Understandably, a considerable amount
of cost allccation is involved here, Allocation procedures will move
appropriate pieces of cost from their points of initial imncurrence td
the function (i.e., courses) which ultimately benefit therefrom. The
accumulative costs for any one course are subject to 2rror because of
the necessary arbitfariness of the allocation procedures.

On the results side, we cannot state our conclusions in precise
dollars-and-cents terms. Values of the outputs of any given course
may be quite intangible, Thus it can be said that no matching of arbi-
trary, unprecise costs and intangible, subjective results is possible,
However, we think that even crude cost figures for a given course will
give a useful tool to adininistrators who must spread the funds ws faor
as pﬁssible aﬁd to best educatiomnal effect.

Having some notion of the unit costs of producing a course, the ad-
ministrator then can ask questions of its value in relation to other
courses, For example, if a départment offers an undergraduate course
three times a year, drawing only 12 students each time, with a unit cost
of $225 per student, the administrator cannot say it is unjustified; he
can say, however, that the department concerned must find a convincing

argument for corntinuing its frequent offering, or possibly for its re-

tention at all. The argument will have to be in terms of its educational
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value; or its key position in ﬁhe scheme of things.

Cautioﬁ is properly urged'in weighing educational efforts on an ec-
onomic scale. However, an undersitanding of the price paid to get some-
thing desirable {(i.e,, a course) may bring about much more thorough con-
sideration of the real necessity of getting that thing. And hopefully,
if it is educationally essential, knowledge of the economic cost will
lead to finding ways to ge:t the same job done more efficiently, by
those Who assert its essentiality.

4) Probably, the least important reason for costing is to set pro-
duct érites. In almost ail circumstances, in industry or education,
prices are determined by outside factors, rather than by the particular
producers' costs, and therefore are a winor costing purpose. However,
price differentials for product variations wmay be cost«based or cost-
related. Thus, for example, premium tuition rates for medical school
could be justified on the basis of cost differentials, as compared with

most liberal arts curricula.
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Appendix to Chapter II

Public Olympic University
(A Product Mix Problem)
A casc prepared for class discussion at Michigan State University
(Note: this case is intended for class discussion only and does
not represent amny particular institution., Costs and values given here-

in are illustrative, not actual).

The output of a college or university consists of a variety of
things wnich are neither totaily dependent or independent. For example,
research activity may have an effect upon student ontput; to the extent
that faculty resources are used for research they are not available for
teaching. At the same time, funds ohtained for research assistance pro-
vide subsidy to students, enabling compietion of degrees for many graduate
students. Part of uni&ersity effort is expended in image creationm, which
in turn has some bearing on resources available for research and/or de~
gree production. Total outputs for a university consist of degrees, re-
search, and publicity.

It is very difficult to value outputs of such a complex organism,
or even to separate research effort from teaching effort from image
creation effort; they are intertwined. Outputs can perhaps be measured
best in "utiles", i.e., in some kind of unit which measurcs social value
created. However, the resources used all have economic prices. 2n make
product-mix choices, we must attach economic prices to outputs. This

is necessary for judging which product-mix will make optimum use of

the university's scarce resources.




For the sake of this probiem, we arbitrarily establish_tbe follow~-

ing product-price assumpiions:
Degrees. a) The production of a Bachelor's degree is, at .the moment
of completion, worth the present value of the lifetime stream of incomes

it provides for its holder. We refer here to the income differential ob-

tained as compared with a high school diploma. (We recognize that social
Aattitudes, culture, citizen consciousness, etc., engendered by education,
have valugs too; but for purposes of this problem, we assume that econo-
mic payoff will be the criteirion for valuation of a degfée aé a univer-
sity product). | |

b) The productién of a Master's degree is, at the moment Jof its com-
pletion, worth the present value of the lifetime stream of inébme‘differ-
entiéi it provides. B

c) The production of a Doctoral dggree is, at the momentnof its com-
pletion, worth the present value of the lifetime stream of income dif-
ferential it provides.'

Degree ccsts, fof our problem, include only university costs,'ﬁbt
those of the individual; it is the university's reédurces we wish‘to al-
locate to product-mix elements.

Research
We arbitrarily assﬁme that faculty members, on the average, sPénd

pm—

a constant fraction of their time in reseatch. There are somc who are

100% research, a few who'are 1007 teaching, But the typical faculty mem-
ber is continually devotiﬁg a part o: his time to experimeating (just as
this faculty member. 1n'cqustru¢ting this problem, is expgrimenting with

construction of a descriptive model, which if successful coﬁld become a

predictive model).
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Imai2 Creation

At least six'distinct image-creation activities are identified.
In particular institutions, wany other appreaches to influencing stu-
dents, parents, foundations, 1egislative bodies, the community, high
schools, employers, are taken. We thiok they can all be included in
the following grouping:

Activities which use faculty time specifically:

1. Faculty publications (Typically, this is connected with re-
search effort also).

2. Conferences and meetings ideuntified w.th university;
3. Off-campus lectures and non-degree, non-credit courses,
Activities which usuolly do not use faculty time:
4, Public-relations literature, brochures, anoouncements; etc.
5. Relations with high schools and other institutions
6. Athletic programs
It is assumed that the primary impact,‘economically,lof all these‘
public relations activities is upon public oonsciousness of the insti;
tution, and therefore upon the willingness of the public, as taxpayers,
to provide appropriated funds for operation of the university. 'The pro-
ductivity of any one image creation ogent, such as a high-school rela?
~ tions bureau, is not measurable in specific terms, especially since
cause and effect are iikely to be not only remoto in time, but cumula-

tive in effect. For the purposes of this oroblem, economic results of

public relations actions are assumed, with current payoffs (appropria- | i
tions) being based on cumulative effects of prior years' resource uses

in image creation. Current image creation resvurce uses, in turn, are

expected to result in subsequent years' payoffs.
q y p




Total outpucr values

‘Yotal output values, then;fconsiSt of the above 3 mentioned items:

output ‘, ; values
a) academic degrees (all levels) future income of graduates
b) publicity and opinion-shaping legislative appropriations

¢) research improvement in society

Measures of payoffs

a) Academic degrees. Bachelor's degree differential, $3000 per year
for 30 years, Master's degree differential (over bachelor's), $1000
per year, for 25 years. Doctoral degree differential (over master's),
$2000 per year, for 20 years., No value is attached to partially: com~
pleted degrees.v (Question: what about 2-year programs?)
b) Image creation. It is assumed that all payoffs come 207% this year,
50% next year, and 30% the following year. The following arbitrary pay-
off assumptions are made:

1, Faculty publications, $50 for each item published this year,
but with no more than 3 publications per faculty member per year.

2, Conferences and meetings, on-caméus, $4 per registrant, up to
100,000 registrants per year. Lectures off-campus, $5 per lecture, up
to 2 lectures per faculty member per year.

3. Lff-campus courses, $2 per enrollee, up to a maximum of 10,000
enrollees per year.

4. Public relations literatur:, brochures, etc. Not determined; to
be discussed.,

5. High-school relations. Not determined; to be discﬁssed;

6. Athletic programs. Payoffs vary with type of contest. Public
image as to athletics is based heavily on football and basketball wins

and losses, For purposes of the problem, we divide athletic contests into
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3 categories:

Class A, payoffs are $50,000 per game, but up to only 7 games per
year,
| Class B, payoffs are $5,000 per game, but up to only 20 games per
year, | |

| Class C, payoffs are $5 per game, but up to only 300 games per
year, | |

(Problem: Where athletic programs are selfnsuppccting,Aare they
cost-free?)
¢) Research

It is assumed that research payoffs for society are directly pro-
portional to faculty time put into research.. For every hour of faculty
time and $1 of materials put into research, future payoffs amount to $3
per year, over a 20-year period. Output value is the discounted present
value of these future payoffs. (Question: Are there different payoffs
for different types of research?) |

Input costs

For the purposes of this problem, professorial time is valued at
$10 per hour, as au average for all ranks. This figure includes fringe
labor costs. For each hour of faculty time, $5 of supporting services
(secretarial, supplies, etc.) are required. Faculty time available per
full-time faculty equivalent is 1500 hours per academic year, The uni-
versity has 1000 full-time equivalenﬁ faculty members.

Assume that faculty time can be assigned to any of the three classes
of outpuat, but within limitations. Specifically, not more than 1/3 of
faculty time can be devoted to research, and not more than 1/5 to the

limage-creating cléss of activities ir. total. 1Items 4, 5, and 6 under
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image creation do not usually require fa;ulty time directly but re=~
quire substitutions of other persons and services with rates and costs
equivalent to faculty rates and costs. ' here are 100 such persons in
the organization; therefore the university-has, in total, the equivaleat
of 1100 full-time faculty members. Assume that within the image-creation
activities, resources can be shifted among the types of 6utputs.

Assume also, that there are restricting relationships among the
student ouctputs:

For every 100 undergraduate degrees awarded, there can be a2 minimum
of 16 and a meximum of 40 master's degrees, and 4 minimum of zero and a
maximuquf 10 doctoral degrees.

Aséume that the production of an urdergraduate degree requires an
‘annual input of 1/8 of a full-time faculty member over a 4-year period;
a”masteré degree,'1/6 of a full-time faculty member over a 2-year period,
and a doctor's degree 1/4 of a full-time faculty member over a 3~year
period.

Assume that space is not a limitationm, and that other university
activities (payroll, resident hall management, maintenance, etc.) are

not affected by product mix.

Required: With this as a starting point, determine the factors that
would be necessary for constructing an input-output model for Public
Olympic University, and suggest ways tc go aboai obtaining and quanti-

fying the necessary data to be used in the model.
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PRECEDENYTS FOR INSTRUCTIONAL COST ANALYSIS-

In this‘chapter,»we consider the institutional and accounting meth-
odoldgy backgrounds for cost analysis within uaiversities, and observe
some of the characteristics of cost behavior which are applicable to
high education,

Budgetary vs. functional accounting

The histnrical &avelopment of coliege accounting has been entirely
aloﬁg lines of administrative jurisdictiun, Emphasis has always been
on making sure that the ’'nstitution, and each of itsiinternal segments,
spent no more than the amount provided by its revenues and/or legisla-
tive appropriation. fo this end, budget allowances for each department
are pre-established at the beginning~of each year, anﬁ accounting trans-
actions are recorded as charges against these budget allowances. To be
~doubly sure that budget ceilings are.not violated, a procedure called
ancumbrance accounting often is employed to charge commitments against -
budget allowances as soon as a purchase order isyggéﬁed or a contract
signed.

Within departmental or unit budget allcwances, expectad costs are
further identified by object of expenditures: salaries, travel, sup~
plies and service, student labor, etc, Transaction documents then pro-
vide for each such expenditure zategory within each department's ac-
counts. For example, an account number such as 01-0432-07
might mean: o

N1 fund source
04 - eollege

32 department
07 object of expenditure
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Annual budget allowances for departments or jurisdictional units,
and for expenditure categories within those units, typically.arg based
upon the prior year's allowance, adjusted for authorized changes in
staffing, salary level changes, needs caused by enrollment increases,etc..

When the single output of a department is considered to be academic
degrees, no product cost identification:problem arises. But if_recog-
nition is given to the.multi-product, multi-functional nature of depart-
mental operations, the immediate difficuity of trying to establish costs
for each output becomes apparent.' At a time when colleges' efforts were a
all directed toward a single product, i.e.., academic degrees, all operating
costs became embodied in that one product. Reaiistically, the present cut-
puts of universities can be recognized. as multiple: academic degrees, re-

" search, an& image creation. Academic degrecs are at varioué scholarly
o lévels:‘»certificates, bachelor, master, and doctoral. They also come out
~ of a variety of discipiines, w1th substantially varyihg degrees of resou:cé
- use required 1ﬁ their prdduction, Research takes many forms; it arises
from individual effort, programmed and unprogrammed, and.from concerted
group efforts. Its results are aométimes tangible and Jjust as éften are
too intangible to measure.

Tﬁese three categories of.output, or product, come from a common set
of resources: a faculty, a library, and physical facilities (1aboratories,
-buildings, an orgénizational structure). They aré true joint products.

The functions of pro@ucing them ére not separable. This,.simply; is why

we do not have functional accéunting in universities and why the prospects

of having clear-cut functional and/or product accounting are dim.




=16=

Lest it appear that we think that no product accounting can be
done, we hasten to add that there are segments of university operation
to which the traditional methods of industrial accbunting may be applied.
That is, certain physicai operations in the maintenance area, and mass
instructiona1 operations can be measured and their resource usages
quantified. The resulting average costs may be compared with some yard-
stick for evaluating performance, and may also be used in predicting
future resource nsage needs. The remainder of this chapﬁer is devoted
to ideas and techniques which may be useful in instructional cost anal-
ysis,

Product costing in industry, and appiicable costing principles

The history of cost accounting for the multiple purposes of cost
control, ailocation of scarce resources, product pricing, and inventory
valuation is an old history, extending back to the 1a£e years of the
19th century. Cost accounting was first applied to the manufacturing
process, as were industrial engineering concepts. Where industrial en-
gineerirg ciudies were aimed at the moséuefficient way to get specific
production jobs done, cost acccunting practicés were aimed at the most
»conomical way to get the product made; the differences, then, were |
minor; the end-purpose was the most effective use of limited resources
in greating a tangible product.

Repeated observations, in physical and dollar terms, led to esta=-

blishing standards as a means of measurement of effort vs. productivity.

Standards represent what costs or resonrce (materials and time) usages
should be, under standard operating conditions in repetitive and mea-
surable production situations.

Later, it was recognized that there are some activities other than

manufacturing which were repetitive and measurable, and therefore sub-

Sy
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ject tp the use of standards for pre-establishing what costs should be
for any given job or volume of activity. These activities included
mass clerical operations, and some wérehdusing and order-filling activ-
itieg. It was also recognized that there are somé actiVities, partic~
ularly in the sales area and in creative design situations, wﬁere the
relationships between efforts and,resultg became obscure, and where
both standardization and repetitiveness were limited. Thus; standards
were ;ot applicable tb cost cpaéféi in these situations,

| pPtandards were found to be_useful also for product pricing. In--
stead of waiting until experience showed what‘cogtS‘had been, it was
possible, through standards, to cost out prospective jobs or orders

in advance, once the tasks required for performing the job had been
'identified.

Standards also were useful for cost prediction in the face of
changing activity levels. By being ablé to plan manpower and material
requirements, based on standards for egpected_producfion, it was pos=~
sible to plan.staffing, buying, énd prOVidihg support services,

Diffjcuities in Industrial Costing: The Dilemma.gg Fixed Costs

| Despite the convenience which standards offer, not all costs can
be controlled by this means, There are many production situations
which are not amenable to standardization: the one-time building of
a special product to customer specifications, for example. In this

cage, estimated costs are constructed as a basis for preliminary

pricing, and as a spending guide.
A more universal difficulty, as the methods of produétion became
more automated, is the predominance of fixed costs as a cost element,

Today, the types of costs which once were major cost elements (hand
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labor and direct materials) and which were meésurable and controllable
at the individual level, have become less significant.  But fixed costs
(such as amortization of equipment cost, maintenance, supervision, in-
surance, personal property taxes) have become very significant. Auto-
mated production has a high capital investmenﬁ;»the largest single cost
element may be amortization of equipment cost. In other cases, it may
be overhead in its wvarious forms.

The ultimate consequence of the change from direct-cost methods
of production (labor by individuals) to indirect-cost methods (produc-
tion by expensive, integrated machines), was that emphasis in produc-

tion necessarily changed from minimizing unit cost of production to

maximizing production volume from existing-plant and equipment. As
long as plant was kept.producing at somejproduct price aboﬁe‘measurable
direct costs, any price-cost difference would make some contribution to-
ward fixed costs. Hopefully, Lty creating and selling enough unlts, all
the .costs could be recovered and some profit generated through sales
revenues.,
This change in production and pricing objectives brought changes
in costing objectives, Now it bacame not only important to identify
inéfficiencies or dis-economies :n prodrction, but to identify that
sensitive point where direct costs are covered, below which no product
will be priced, and above which aﬁditional business will be sought.
Accountants had long been conditioned to "full costing" or "ab-
sorption costing' whereby all production costs, both direct (identie‘
fiable) product costs and indirect (not product-related) costs were
attached tov the product, Direct costs were attached by specific identi-

fication with product units; indirect costs by allocation on bases which

appeared to bear some relationship to product units. Sometimes, iu 11
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costs were used in pricing; more often, they measured only the profit
(or loss) consequences of pricing, since prices are largely set by
market forces external to the particular producer, 7The primary use
of full costs, from an accounting viewpoint, was to value inventory
for income measurement,

Under the pressures to maximize capacity utilization, accountants
were forced to adopt a changed approach to product costing. This
approach is called "marginal" or "direct costing.'" Those costs.speci-
ficallyvidentifiablé with the product (direct materials, direct labor,
and such overhead elements as can easily be associated with the'pro-
duct) are included in product costs. All other costs of operating the
manufacturing enterprise are treated as period costs and are not in-
cluded¢ in product cost. "Period cost" means'that such costs are more
a function of the passing of time than of the kind or amount of produc-
tion. |

Marginal costing data is particularly useful in.pricing extra
business., Where producté sold through normal channels at normal prices
will not fully occupy productive capacity, firms will bid on additional
large orders for different marketing channels on a reduced-price basisv
(but not below the marginal cost of production).

Accountants are not agreed on the virtues of marginal costing for
inventory valuation because: (1) it conflicts with the notion that all
facilities, both-direct and supporting, exist to create product; and,(2)
its acceptance by Internal Revenue Service as a basis for measuring tax-
able income has been quite limited.

Relevant Costing
Relevant Costing is a more moderate treatment of fixed costs., Un~

der this notion & particular cost element which has significance for a
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particular action purpose will bé iﬁcluded in product costj if it does
not affect that action it is ignored. Thus, in a decision to.accept

cr reject marginal (extra) business, fixed costs could be ignored, be-
cause their incurrence would not be affected by the decisigp,MKOn the
other hand? if the'marginal business would require'additiénal plant or
managerial personnel--a long-term commitment resulting in periodic fix-
ed costs~-fixed costs certainly are an element to consider, For cost
control purposes at the lowest operatiﬁg level, attention would center
on variable (direct) costs immediately jdentifiable with the product,.
and long-run fixed costs would be ignored, For cost control purposes
at the policy-making level, those commitments either for long term sal-
aried employment, which result in future fixed cests or immediate out-
of-pocket costs are relevant. The appropriate cost data is that which
is relevant to the proposition being considered.

Cost Allocation

Many accountants agree that costs must be controlled at the point

where they are incurred, and that cost control resides in planning for

cost incurrence based on the task to be done. At the same time, it is

desired to have product costs that contain atmleast a reasonable amount
nf all relevant costs regardless of where incurred, Because incurrence
of cost may be only remotely connected with specific product outcomes,
pracedures are developed for reassigning costs from the point of incur-
rence to ultimate products. This process may entail a series of allo-
cations a:d re-allocations. For example, when incurred, costs are in the

form of natural expenses or objects of expenditure, such as gasoline,

salaries, paper, telephone calls, supplies, etc. They must then be iden-

tified functionally, as pertaining to maintenance, production, selling,

administration, financing, etc., in order to measure the costs of accom=-




plishing these necessary functions. But since products come only from
the production function, the costs of supporting functions such as pur-
chasing, personnel, and maintenance, must be reassigned to the various
productive divisions or departments. Finally, productioh costs, in-
cluding those trarsferred from supporting activities, are assigned to
products on some systematic basis.

Typically. products pass through a sequence of departments on the
way to completion, and the pattern of component usages and therefore
overhead assignments varies from department to department. Cumulative
costs are embodied in the product and passed aleng with the product as
it progresses through depaftments toward completion. The end result is
an agglomeration of some carefully detailed experienced costs and some
allocations and re-allocations, to reach what we cail "final product
cost." No one knows better than the accountant that this product cost
is an approximation, even in the best of cost accounting systems., The
process of cost allocation makes it so. |

The Mechanics of Cost Allocation

in oraer to get service department costs assigned to departments
whish work directly on the product, and thence.reassigned to product
units, & systematic procedure has been used by accountants to éliminate
service departments one by one until all their costs have been allocated
to producing departments. Although such service departments as Payroll
and Operationc and Maintenance perform reciprocal services, this fact
is ignored in the traditional allocation procedure for the sake of rela-
tive simplicity. To incorporate all these veciprocal service relation-
ships in cost allocation calculations would require solution of un-

wieidy sets of simulterieous equations. As we shall see in Part IV-D,

this is no longer the tedious algebraic task it used to be because solu-
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tions of simultaneous equations are now quick and easy on\a computer,
At this point; however, we shall concern ourselves only with the tradi-
tional service department.elimlnation procedure,

Suppose thkat we have four service departments:

ES - Emplovee services (personnel and payroll)

ST - Stores

OM - Operations and Maintenance

UT - Utility Services
and three production departments, A, B, and C.

Suppose, also, that the records showed the following relevant data:

Exhibit 2 - 1

Basic Data for Cost Allocation

s |st Jom|ur | A |B |c |Total
Number of employees 0| 4] 8| 5 |60|30|13] 130
Va%;ﬁozgaiggrﬁz g;q“is"-ti"“s 2 | - |32 6 |252] 7236 400
”‘f?%ﬁogiiﬁﬁieif Sq. Ft.) M el Ml Ml Ml Bt S s
D Thousangs of §) 80 j40 J96 ) | ]




The department which draws the fewest services from other service
departments‘will be allocated first; the one drawing next fewest ser-
vices will be allocated second, and so on., The cost allocaticon pattern
is shown in Exhibit 2,

For each producing department the amounts received By allocation
will be added to depaftmentally incurred costs to establish the total
amount of cost applicable to this department's current production.

For example, in the accompanying illustration, Depaftment A re-
ceived $172,574 of allocated costs. A complete cost schedule for A,
for the accourting period, shows:

Departmentally incurred costs:

. Materials used : $89,093
Salaries and Wages 216,208
Miscellaneous expense _22,125

$327,426

Allocated from servicg departmer.cs 172,574

Total production cosk - $500, 000

Units produced in dept. 2,500

Cost per unit this period in this
department $200




il

9Ly0%  TS6°LL

7LS°TLT

096°0T 026°1¢2

€62°09 (E€T°E6)

ssusujxedsp
Furonpoxd 03 pPOIBOOTIE SISOD
Jusujiedap SOTAIDS TBIOL

(po1dnooo 2owrdg

€ETC6 :sTSBg) IN JO UOTILOO0TIV
886°91 %IE£°8C L R S X B | (€9L°%0T) (sxopao yaoM deys o anjeA -
€9 %01 :sTseg) KO FO UOTIBOOTIV
6S8°€E 8TLL L10°L2 €49 0Eh € ,anoo.mqv (suot3tstnbox ssi03s jo anjeEA
_ , . 199 °ZH :sTseg) IS JO UOTIBOOTIV
L99°8s 000°02 000°0%  €E£°S €E€C°S L99°C (000°08) (soododue Jo aaqUAN
: :sTseq) SH FO UCIJBONTIV
000°SL 000°96 000°0% 000°08 po3edoTTe g 03 $3S0)
) g \' In WO 1S SH

sjuswlaedey SULSNpoad

sauawlaeda 90TAISS

UOTJBUTWITH DATSS90ong £Aq VOTIBOOTIV IS0D

Z-7 TqTyxdg




Distribution Costs

The subject of distribution costs in iﬁdustry kas a peculiar par-
allel in higher education. By,distribution1 costs we mean the cqsts of
getting products into the hands of ultimate users, and in'this category
we include costs of inducing demand as well as costs of servicing that
demand after it is aroused, There is a unique dichotomy of purpose in
distribution costs: some of them are incurred in order to get orders,
others are incurred because orders have been obtained. We look at the

first kind of cost from the viewpoint of how effective it is in getting

orders. We look at the second kind of cost from the viewpoint of

efficiency in getting a pre-established job done. Demand-creating, or;
der-getting expenditures deteﬁmine iﬁ part the size of the job (produc-
ing and delivery) to be done; order-servicing costs are determined by
the size of the job.

A parallel in higher education can be seen. At the same time that
we must be‘concerned with economy in instructing present students, and
in various non-teaching operations, we must be using money-and ecrforts
to engage the attention of the kinds of students and facﬁlty whom we
wish to associate with the institution. Similarly, much effort is ex-
pended in creating market demand for research as a product, because re-
search opportunities are in turn a device for attracting forward-look-
ing, ambitious faculty who in turn will have an impact ir producing
superior degree holders and in building the public image of the insti-

tntion. These demand creation efforts in turn affect the job of servic-

1 These are often described as "marketing costs," with “he term "dis-
tribution costs" being restricted to the physical movement oi goods.
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ing students, either in terins cf numbers or cypes of educational ex-
periences which they demand.

‘Costing Prineciples Applicable to Higher Education

We review here a few basic notions abou: costing, which are valid
in industry or in education.

1(1)'005ts attach. They are incurred for the purpose of doing
some :hing or making'something; costs represenf efforté-which result
in services performed or which become embodied in Things. Costing pro-
cedures provide ways by which costs attach to things or to functions
performed. Because input efforts sometimes relate only remétely £
outputs, cost attachment procedures often are quite arbitrary.

(2) Costs originate in cost centers. Organizations are comnlexes
of cost centers; most cost incurrences, initially at least, can be i: 2~
tified with some specific jurisdictit 1:al unit or work group or place.
Cost center boundaries are the points at which a thing or a service is
transferred to ancther jurisdiction, and ét %hich that. transference can
be observed or measured or counted or sensed.

(3) Most costs are joint costs. A given cost incurrence usually
will serve several products or fﬁnétious. For example, a university's
burning of coal in powerhouse produces steam and electric power., Steam
is used for space heating, for cooking, for labcratory egperiments, for
hot~house plant experiments, for ph&sical therapy, for dairy plant pro-
cessing, for heating swimming pools and even for freezing ice! Electric
power éenerated likewise goes for numerous joint uses.

Steam for space heating goes to many buiidings. One such buil.ing
contains classrooms and offices for several departments, and laborator-

ies, The classrooms are used for ‘all departments' courses. Tne labora-

tories are used for instruction and for thesis research and for faculty




research. Thus we see that even a clear-cut purchase of a simple thing

like coal constitutes a joint cost.

Our experience‘with studies of professorial time usage show that
instructional salariés too are a joint cost, although we pretend that
they are all spent for instruction. Actually, only 40 to 70% of the
typical professor's time is taken up with work related to instrﬁction.
The remainder goes to research, public relations, talks, admiaistration,
assistance to,colleagues; businéSses.and/or farmerz, and othe? individ-
uals needing ﬁélp, recruitment, placement, and some time to writing.
| 4) Control of costs can only be done before the fact of incur-
ééﬁce, not afterwafd; Afterward is too late. The'usefﬁlness of‘ex-'
periencéd cost data is in establiéhing relafionships between outputs
and specific kinds of efforts (iﬁputs). Control lies in establishing
in advance what resources are necessary'to get the job done effective-
ly, aﬁd‘invidentifying the usé of résources with specific}persons wﬁo 
are in a'position tb'manage'their usé. Fdilow-up by highef‘auﬁhdfity
is also neceséary, to assure that responsible persons h‘ﬁe' dhefed to
plan (or to assure that dépattures from'it have been»for véiid'reaSOns).

(5) Costs are seldom. linear, By linear costs, we mean that in-
creases in a particﬁlar cost element (sucﬁ as sﬁpplieé used) would
rise in direct propbrtion to increases in size of the task (such as num-
ber of student enrollments in a departmént). If we were to plot quar;
ter-by-quarter expenses relative ﬁo-a'coursé, against eﬁrollméntss'we
would find scme expense items directly p:oportioﬁal (Figure 2-3A) (iinear),
other somewhai scattered (Figure'Z-BB)(variabie but not neéessafily
linear), and others independent of enrollment (Figure 2-3C) (fixed costs).

Othevs= zre fixed over nmarrow ranges of volume but variable over wide

ranges of volume (step costs).
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Because of differing relationships of individual’expense categories
to the volume (of production in industry, or of enrollments in education)
~it is necessary, for planning purposes, to make studies of indiVidual
expense categories separately. In order to do this, it 1is necessary to
maintain historical records of expense categbries in sufficient detail
and "for a sufficiently long time that the expense-output relationshmps
can'be‘constructed. Such records (except as recorded in budget cate-
gories) are not generallv existent in universities. We have not been
concerned enough with input-output relationships to require the keeping
of such detailed records. There is no reason why, with appiopriate
transaction coding,.it could not be domne as‘a'regular by-product of
budgetary accounting, using mass record-keeping equipment now available.
It is technically feasible; the‘question remains whether the getting of
extensive detailed information is worth the burden it would impose upon
originators of accounting data. |

(6) Not all relevant costs appear in the accounts. The notion of

opportunity cost is important in considering alternative uses of any

resource. 1f space in a retail store is used for display of camping

trailers, it is not available for the display of shirts. If a faculty




member's time is nused for research, it is not available for teaching.
The cost of . its use for one purpose is valued by the sacrifice of the
lost opportunity to use it in another way. In industry, managers are
sensitive to the opportunity cost notion, even if they never heard of
it as such. They know that to tie up funds in an investment yielding
3% sacrifices the opportunity to earn 8% on some other investment.
Yields (in terms of,interést earned, or in terms of output per unit
of‘scarce‘resource used) serve as.a device for allocating resources,
Thus it  is important that educational costing concern itself with yields
(whether economic, physical, or-social), as well as with costs.,

(7) Job costs vs, process costs.

There are two basic costing structures, in product costing, which

conform to the physical nature of the related production process.

In job costing, production is for an identified job or customer,

~"and all usages of labor, supplies, etc. pertaining to the job are

identified and posted to a record of costs for the iob. 1In addition
to identified costs, an allocation of supporting activity costs ("over-

head") is assigned to the jcb, to complete its cost picture,

In process costing, large numbers of units are turned out en masse,
and costs are accumulated.for the process as a whole, Periadically,
total costs (including an allocation of overhead) for the process are
divided by the number of units produced, to obtain an average unit cost.
Modern assembly-line praduction is subject to process costing.

University operation is a combination of job order production and
prqéesg-type production. Its research activities tend to be identifiable

by projects, roughly comparable to customer orders in industry, with

specifications and efforts uniquely directed. Its educational efforts

resemble assembly-line operation, with large mumbers of units being pro-




cessed through rather uniform sequences of operating steps. There -

bis, even among such mass products «s automobiles and college degrees, .
some product differentiation., Auto buyers are charged price differen-
tials for these.options; academic degree-seekers may or may not be
charged for them although typiczlly they are not.

{8) All costs are controllable at some level of a&ministration.
" People make the decisioﬁs; people are responsible for cost incurrences,
for buying and using things and services. At each ievel--the instructor,
department head, dean, pfesident—mthera are costs which can be managed‘.
by the persbn'in charge. Instructofs can plan their preparation of
materials in order to make effii ent use of typists and mimeograph
rooms, to avoid up-and-down peaks in staffing. Department heads can
‘assign faculty and schedule coursés to make best use of available
talent. Dcans can make policiés on scheduling classes, which will ec-
onomize on the use of scarcé c}assroom space. Presidents can establish
priorities for university activities, which will channel facuity’effort
into directions which hopefully will produce greatest acadeﬁic, ecoﬁomic,
or social yield from a given sét of universitylresources.

Instructor-level control actions are short-run actions in specifié
circumstances. At higher levels, control actions are long-run‘actions
in the shape of policy-making.

Every cost should be jidentified as the responsibility primarily
of one person, he who is in the most likely position to have an influence
over it. |

For product costing it is useful to have common or joint costs allo-

cated to cost centers and thence to products; but cost allocation




obscures the responsibility for cost incurrence. For cost control it is

desirable that measurement be made by résponsibility rather than by pro-
duct. For cost control, each responsible individual is charged only
with the management of those costs which he.can largely influence.

Thus, in a university, we tend to ciing to budgetary or jurisdictional
accounting, because here, at least, is a visible relationship between
authority, responsibility, and cost incurrence.

Institutiongl Cost Studies

Attempts to discover costs of instruction are not new. For exam-
ole, at Michigan State Univefsity the Office of Institutional Research
has been providing depértments with statistical data for several years,
covering class sizes, faculty loads, section size analysis, and other
compérative data. While these resource usage reports are not in dollax
terms, they do reflect the:empiOYment of the most costly resource (fac-
ulty time) in instruction. Included in the analysis is a breakdown of
faculty time for each department, based on ex-post gross estimates made
by faculty members themselves. Four categories are reported in these
faculty functional categories of time usage:

1. Instruction. Activities involved in teaching fixed and vériable
credit-undergraduate and graduate-courses, including preparation,
evaluation, an¢ student conferences; academic advising; direction
of or consultation on dissertations; service on doctoral committees;

" course, curriculum and program planning; and other activities as~-
sociated most directly with the instructional program. '

2. Research, Creative, and Scholarly. All research, creative, and
scholarly activities, excluding class preparation and preparation for
professional service activities. Inciudes planning, carrying out,
and reporting of individual or departmental (including "All Univer-
sity" supported) research; professional writing; and artistic and
other creative activities.

3. Professional Service. Activities in which the faculty member's pro-

fessional competence is made available to the general public or to
special groups. Includes non-credit Continuing Education activities;
speeches and direct service to lay groups or individuals; unremuner-
ated consultation within or outside of the University; radio and




 television appearances; and editorial or committee service to
scholarly or profe531onu1 organizatlon.

4., Administration and Commit:iee. Qommittee and other activities re-
lated to general administration at the department, college, or
university level. Committee activities that can bz specifically
associated with insiruction, research, or professional service
should be reported in the appropriate one of the prior three cate-
gories, :

Although the Office of Institutional Research produces many other
kinds of report data, a sampling of the resource-usage type of data

generated by college and department, follows:

Report Title , Type of Data Included
1. Analysis of Instruction and Credits of Teaching; class hours
Faculty Load Reports (Produc=- - taught; number of courses taught;
ed Fall 1960 through uprlng studenit ceedit hours; full-time
1962) equivalent faculty in instruction;

average section size; average cre-
dits per FIE faculty; student cre-
dit hours; salary cost per student
credit hour, etc. :

2. Section size analysis ' ' - Summary of percentage of credits
taught at specified section size
~intervals

3. Instructional productivity Superceded #1 above, beginning in
and faculty time distribution Summer 1962, through Spring 1963

| - Seme data as #1, basically

4, Volume of Instructional Analysis Number of courses; enrollments,
(Beginning Fall 1962 and contin-  class hours, student credit hours,
uing through 1964-65) etc.

5. Teaching Load and Time Distri- Distributions and averages of cre-
bution Analysis (Beginning Fall dits of teaching; student credit
1962 and continuing through hours per FTE faculty; percertage
1964-65) distribution of facultvy time.

Although several years ago an attempt was made to convert salary data
and teaching load data into Cost of Iﬁstruction per Student Credit Four,
for the varinus educational levels (undergraduafe, Masters, Doctors),
these figures are not included in current OIR reports. It was found
that the breadth of assumptions necessary to convert salary figures into

course costs made the apparently precise "cost per student credit hcur"

highly imprecise in actuality. Secondly, the‘ccsts generated were only




direct salary costs; the omission of administrative, facility, and .

‘other supporting costs made the instructional cost figures quite in-
complete.

The OIR reports, while not ccst reports in the strict sense, are
useful in ccmparing resource usages and/or yields (in student credit
hours) among departments. Much more detailed time reporting, iden-
tifying specific functions and courses, would malle the OIR reports
more complete and more useful in identifying overloaded or understaff-
ed instructional areas,

Literature on Cost Analysis

The Annotated Bibliography (attached to this report) shows several
attempts to derive unit instructional costs. Usually when instruction-
al costvfigures are shown they refer only to salary costs and do not in-
clude facilities and materials nor amortization of development costs.
Among the references which suggest techniques for finding unit instruc-
tional salary costs are Doi, Florida Board of Control, Hubbard, Jédamﬁ3'<
Kettler, National Committee on Standard Reports for Institutions of
Higher Learning (1935), Russell, and Tyndall and Barnes.

Also reported are a few effarts to cost out the use of Closed-Cir-
cuit Television for teaching. Among the pertinent Bibliography refer-
“ences are Carpenter. (1958), Carpenter and Greenhill (Report No. 2, 1958),
Ezickson and Clauson, Greenhill (1963), McIatyre and Paden, and Seibert.

A survey of these sources shows that techniques for cost aralysis
are really not lacking., What is lacking is a way to avoid arbitrary as-
signment of costs’to functions or courses, given existing accounting
structures, the state of the data processing art, and the absence of de-
tailed data on which to base any precise cost ideutification. The tech-

niques for unit cost finding, proposed by the National Committee on Stan-



dard Reports in 1936, are still valid as a basis for cost amalysis., We
do not yet have a way to make detailed cost identifications without a de-

gree of minuteness in reporting resource usages which we (university fac-

ulties and administrators) appear to be unwilling to accept.
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CURRENT COSTING EFFORTS

A considerable amount of'effort has been expended in trying to.
arrive at educational costs on a unit cost basis, as shown in the dis=
cussions above on studies found in the literature and in the material
on Institutional Studies, In the present project, further cost search-'
ing was dcne, but.this time with the attempt to include a2ll costs of a
particular instructional effqrf including nétronly salaries, but pro-
rata portions of administration, supplies, amortization of equipment
nosts, and occupancy. Particular attention was given to the use of
CCTV as a growing medium in higher education, and an expensive one
which has had insufficient attention as far as its costs of application
to particular courses are concerned.

Cost elements in CCIV

Cost of CCIV usage, as it applies to any specific instructional
use, consists oi six elements:

1) a pro-ra:ed portion of.central'TV facility costs, which attach-
es to courses on an hours-of=-usage basis, The pro-ration rate will de-
pend on whether the lectures are live, or are pléybacks of previously
recorded lectures,

2) a pro-rated portion of distribution costs, which attaches to
@@urseé on a student enrollment basis, |

3) permanent faéulty time for lecturing and supervision.

4) supporting personnelA(proctors and assistants),

5) special materials (film clips, gfaphics, exam materials, etc.).

6) occupancy costs,

Bv assembling < "cosu package" containing these elements in the a~
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mounﬁ of their proposed incorporation im any given course, one:.can
karrive at a crude but (we'think) reasonable basis for judging the
economies or diseconomies of TV instruction for that particular course.
As cost analysts, we do not presume to judge ihe educational appro-
priateness, nor acceptability to faculty and students. Costs, educa=~
tipnal effectiveness, and organizational consequences are all rele=-
vant issues to be weighed by university administrators.
The discussion of CCTV at Michigan State Uhivérsity will take the
following pattern in this chapter: o
1) Détermination of cost elements
a) originating costs.
b) viewing costs .
c) sfaffing
2) Sample construction of costs for a theoretical CCIV course,
with varying size assumptions.
3) Case history: the Principles of Accounting course

Determination of Cost Elements

On the assumption that the studios and central control facilities,
including office personnel and facilities, engineer, camera costs,
amortization of recording equipment, etc., exist mainly for instruction-
al use, we assigned the total cost package therefor to the two areas of
instruction and special projects. For the most part, costs for special
praojects have been rathe: carefully identified., The remainder, then,
must reside in instruction.

We immediately dismissed the notion of "full absorption costing,”
i.e., dividing the total instructianal‘TV cost package up among the

courses which happened to use the service during a given year. This pro-
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cedure would result in an uneven year-to-year unit cost (per credit hour
or per student exposure hour) which would vary rnly because more or few-
er courses were televised, and not because of variations of effective-
ness or efficiency of presenting a covrse or in the management of the
TV service.

Instead, we chose to devise a "normal volume" concept, stated in
terms of "normal” fi.e., practicable) studio operating hours per time
period. Similarly, a "ormal" demand pattern for TV distribution ser-
vice could be derived. There are several ways in which the latter can
be done., One way is to predict how many likely takers there will be of
the service, if past service usage behavior continues unchanged, and
to calculate the number of hours of service,they will ask for. Another
way is to establish what the demand. would be if all‘large-course lec-
tures were placed on TV, thus establishing a "potential market)' mea-
sured in terms of student exposure hours per year. A third way is to
take the total viewing capacity in the existing system (i.e., number
of seats available for the number of hours available), then "back off"
from this "engineered" capacity to some notion of "practical'' capacity
(after allowing for schedule slippages, breakdowne, odd houre, seats in
non-academic locations, etc.) to arrive at an average reasonable expect-
ed annual level of use.

Once baving :hosen "normal volume" as a basis,‘the fixed facili-
ties cost is divided by this-base to derive a "standard" hourly cost
rate. Thus if a lecture course is to be offered 3 times a week for 10
weeks, the course will be charged with 30 standard hours of facilities
cost.

The advantage of this costing convent ion--much used in industrial

accounting-~is that the unabsorbed facilities cost is disclosed. To the




extent that sufficient use is made of the system, at the standard

hourly rate, its full cost is "absorbed.! 1If there are not cnough
takers of the service, some part of the facilities cost remains un-
absorbed, and can be thought of as the pemalty paid by the owning or-
ganization for failure to use the service to a desirable extent..

1f departments offering courses by CCIV are to be charged with
an interdepartmental charge for the service, it would be manifestly
unfair to base the Qharge to them on the number of courses happening
to use the service currently. If is not the fault of any one depart-
ment that others choose not to televise. By the use of a standard
hourly service charge, using departments can be clarged equitably for the
service at predictable rates;

1f the total distribution cost is divided by the '"normal" annual
quantity of student-exposure hours, a variable rate is found which
attaches to courses according to number of students viewing the tele-
casts, This procedure assumes that distribution cost should be absorb-
ed linearly in relation to student-exposure; the idea being that. the
larger the course enrollmenf, +he more cables, viewing sets, and space
are necessarily used to service the course. Use of the studio and cen-
tral controls is not proportiomnate to studeﬁt enrollments, but to hours
of operation on behalf of a course,

The particular institutional arrangement where this cost study was
done is a cable network linking viewing rooms throughout a widespread
campus to central studios., There are two studios and 97 viewing rooms,
nf wirich 76 can be used as viewing classrooms. Total viewing capacity
in the 97 rooms is 5,542 seats; however, a normal viewing audience of

only 2500 to 3500 can be expected in the 76 u- 2ful viewing rooms. While

45 hours of viewing per weck is theoreticually possible, un average daily




viewing level is not likely to é&xceed 7 hours a day, or 35 hours a week,

for only 30 weeks per year. Summer course volumes are small enough to
handle in the traditional small-group way.

Live broadcast capacity is one of the limitations in the situation.
Theoretically, both studios could broadcast live 45 hours a week. But
to do so wculd require enormous staffs, and would permit (1) no special
project work such as videotape preparation for circulation, (2) no time
for broadcast‘via playback of previously taped materials or purchaéed
and renced méterialsw Because of engineeing time, coordination and
ctaffing with program directors, technicians, étc., a mdre realistic
view is that live broadcast capacity is limited to 40 hours a week from
(thevequivalent of) one studio; However, approximately one hour of
studio non-broadcast time is employed for ome hour of live broadcast
time, with the practical effect that’ﬁet available use per week is 20
hours for one studio for 20 weeks per year. The equivalent of one
studio is then available for recording and for special eventis and
special projects. A lot of lecture materials for the ensuing year can
also be taped during the\summer.'

Video tape playback capacity is also a limiting factor. It was
calculated here at 4800 hours per year (4 VTR'S, 40 hrs. a wéek for
30 weeks).

In addition.to the usual briginating costs (live on-camera or
tape playback), one must add épecific equipment uSagevcosts if extra
egquipment, such as a film chain; is em@loyed fér a givén course., 1f
the course has been taped, themn projection costs for each showing of
the course will include thelamortization of the origincl production
custs, on an hourly basis.

Tn addition to the usual distribution costs (cable transmission to
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rooms and viewing set unkeep, etc.), ouz must add specific equipment
usage costs if éxtra equipments, such as talkback telephones are used
in the viewing rooms. |

In 1963-64, the institution had accumulated six years of exper-
ience with CCTV for instruétion. Yet the degree of penetration into.
academic life had been Comparatively small. Compare capacities with

utilization for the year 1963-64:

Capacit B Usage
Theoretical Practical
Live transmission:
40 hours per week, 20 hours per week, ~
50 weeks per year 30 weeks per year 400 hours

= 2000 hours = 600 hours
Playback capacity: '

4800 hours : | . 1080 hours

Viewing capacity:
76 rooms, average of :
35 hours per week, 273,020 student
seating up to 50 ;exposure - hours:
= 3,990,000 student
: ' exposure hours
Potential demand: (all T

leztures in all courses
over 400 enrollment
3,118,500 student ex-
posure hours:

For purpcses of our stu&y, we used the following capacity bases for
assigning the varféus cost packages to courses 6r classrooms:

Live telecast originéting costs: assume thét each studio is
available 2000 hoqrs,per year, fegar&less of what it is being used
for, and that a necessary crew-includés_Director, 2 cameramen, audio
control and video éontrol engineers, and floor directoer.

Tape recording and playback: assume that four VTR’S are used
160 hours per week for 30 weeks per year,

Distribution: channel costs for 7 channels used are charged to

76 viewing rooms. Bach vieswing room is in use 35 hours per week for




30 weeks.

Specific cost data follow in Exhibits 4-3 through 4-7,

Some examples of unit costs under various assumed conditions are
given in Exhibits 4-8 through 4-11, and 4-lla through 4-1llg, to illus-
trate the application of the CCTV cost figures generated in Exhibits

4-3 through 4-7.

Exhibit 4-3

COST OF LIVE TELECASTS

Variable Costs:

- Salaries Per Hour
Repairs-2 hours @ 1.70 | $ 28,02
Total variable costs 3.40
| $ 31.42
Fixed Costs:
Studios (Depreciation, utilities,
and maintenance)-2 hours @ 2.04 $ 4.80
Equipment-depreciation-2 hours @ 2.43 - 4.86
Administrative and office expense =
Z hours @ 1.80 3.60
Total fixed costs | $ 12.54
Total costs for producing a one-hour telecast = - $ 43.96
1 Does not include the lecturer's salary, or the cost of special

materials which may be required for any particular production.

(Notes explaining assumptions follow.)
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Notes to Exhibit 4-3

- COST OF LIVE TELECAST

Salaries of Production Personnel (Includes fringe benefits): -

Director = 2 hours @ 3.96 = $7.92
Camera man #1 - 2 hours @ 2,70 = ' 5.40
Camera man #2 ~ 2 hours @ 2,70 = . 5.40
Audio Control =1 hour @ 1.30 = 1.30
Video Control = 2 hours @ 3.35 = 6.70 -
Floor Director - 1 hour @ 1.30 = 1,30

Salary cost to produce one hour of
live television (excluding lecturer) $28.02
. F—————a—

Note: Floor director and audio control capacities will utilize
student labor., ($25.61 per hour is charged to budgetary appropria=~-
tions, and $2.41 is fringe benefit cost)

Repairs ~- Represents repair parts and cost to up-date and modify.
Estimated at 10% of the original cost of the equipment ($68,000)
per year, or $6,800. This amcunt allocated to :ue two studios at
2000 hours each annually is equivalent to $1.70 per hour.

Studios -~ Original cost of construction ($30,342) and the remodeling
of facilities ($115,000) with a 20 year life is equivalent o $7,267.10
annual depreciation.

Thg cost for utilities and maintenance amounts to $901.18 (1564 sq. ft.
@ $.5762), ,

Depreciation and utilities & maintenance is $2.04 per hour ($8&,168.28
divided by 4000 hours). ' -

Equipment ~ Original cost of equipment for Studio A and B is approximate-
ly $68,000. Assuming a 7 year economic life, depreciation amounts to
$9,715,.00 annually or $2.43 hourly.

Administration & Office Expense - It was assumed that 257 of Administra-

tive and Office expense should be allocated to recording and live tele-
casts, This amounted to $7,182.10 or a cost of $1.80 per hour,
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Exhibit -4-4

COST OF RECORDING TAPES!

Variable Costs:

Salaries , . $61.99
Repairs~4 hours @ 1.70 » . ».80 , '
Total variable costs » | $ 68.79

Fixed Costs:

Studios-4 hours @ 2.04 - § 8.16
Equipment Depreciation-4 hours @ 2.43 9.72
Administrative and office expense -
4 hours @ 1.80 . 7.20
Total fixed costs $ 25.08
“otal Costs to produce and record one --
50~-minute tape {excluding lecturer) . $ 93.87
1 Does not include the lecturer's salary, or the cost of special

materials which may be required in production, but would vary greatly -

from course to course,

(lictes explaining assumptiors follow.)




Notes to Exhibit 4-4

COST OF RECORDING TAFES

Salaries (excluding lecturer) -

Director - 4 hours @ 3.926 = $ 15.84
Camera man #1 = 4 hours @ 2,70 = 10.80
Camera man #2 =« 4 hours @ 2,70 = 10.80
Audio Control =~ & hours @ 1,30 = 5.20
Video Control =~ 4 hours @ 3.35 = 13.40
Flcor Director - 2 hours @ 1.30 = 2.60
VIR Engineer =~ 1 hour @ 3.35 = 3.35 .
Cost of production personnel for
recording and correcting one
50-minute film - $ 61,99

Repairs =- Represents repair parts and costs to up-date and modify, at
10% of the original cost of equipment ($68,000) or $6,800 annual cost,
This is allocated to twe studios at 2000 hours each annually for a cost
of $1.70 per hcur.

Studios - Original cost of constrnciion ($30,342) and remodeling of
facilities ($115,000) with a Z0-year econcmic life is equivalent to
$7,267.10 annual deprecizcion, The cost icr utilities and maintenance
amounts to $901.18 (1564 square fcet @ .5762). The total cost per
hour therefore amounts to 92.04, based on 4000 hours of use,

Equipment - Original cost of a2quipment for Studeos A and B was
approximately $68,000, Avsuming a 7-year economic life, depreciation
amounts to $9,715 arnomally, or $2.43 hourly,

Administrative and Office ecxpenses -~ It was assumed that 25% of the
administrative and effice expense should be allocated to recording and
live telecas®s., This amounts to $7,182.10 or < cost.-of $1,80 per hour.




Exhibit 4-5

VIDEO TAPE PLAYBACK COSTS

Variable Costs: R , Per Hour
Cost of Video tape | - % 2.01
Labor C | ‘ 3.95
Replacement parts 2,39
Video head assembly amortization 3.00
Total Variable Costs . $11.35
Fixed Costs:
Video tape recordef depreciation $ 3.42
Occupancy costs .12
Administration & office costs 4,50
Total Fixed Costs | $ 8.04
Total VIR Playback c¢osts per hour $19,39

(Notes explaining assumptions follow.)
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Notes to Exhibit 4-5

VIDEO TAPE PLAYBACK COSTS

Cost of Video Tape - & 4800 foot reel of tape will accommodate a 50-60.
minute telecast, and costs $201.46. The manufacturer states that the
tape meets the specifications of 100 replays. The tape can be erased
and reused should the.original recording hbe considered obsolete. There
is no empirical data available to substantiate the life of the tape,

so we rely on the manufdcturer's representatlon. Therefore the cost of
one replay would be $2.01.

labor - Three closed circuit engineers are required to operate and main=-
tain twc Ampex 1000 C VIRs, two Ampex 1500 VIRs, and one film projector,
at an annval rate of $18,900 (including fringe benefits). Usage per
week is ascumed to be 160 hours (L VIR to be used as a spare, and for
recording) for 30 weeks per year. Therefore the cost per hour is $3.95.

Replacement Parts - Assumed to be 10% of original .cost per year in or-
der to update, modify, and repair. Normally we expect that costs are
actually lower than this in the first years of life, anl higher as

the equipment approaches retirement. Cost of this equipment is approx-
imately $115,000. The annual replacement parts would cost $11,500,

or $2,39 per hour, based upon 4800 Lours of usage.

Video Head Assembly ~ $3,00 per hour represents an average for the pre- :
sent equipment. The Ampex 1500 VIR costs approximately $6.00 per hour f
for head assembly, whereas the Ampez 1000 C VIR is approaching $1.00 ’
per hour because of recent improvements.,

Video Tape Recorder - The cost of the five units used for playback is
approximately §115,000., Assuming a sever-year life, which is lower
than the life used in many cost studies, but is justicied by the
rapid obsolesconce factor experienced in this field, annual deprecia-
tion amounts to $16,430, or approximately $3,42 per hour of playback |
(based on 4800 hours per day)

Occupancy Costs =~ Building depreciation is $349.20 per year for 360
square feet in the video control room at $19.40 per square foot (as-
cuming a 20~-year economic life). Building maintenance and utilities
amount to $207.43 anmually, using $.5762 cost per square foot., Spread
over 4800 hours, occupaney costs total $,12 per hour of playback,

Administrative Costs of CCTV - 75% of the total administrative and office

expensas have been allocated teo playback costs ef video tape recorders,
amounting to $21,546 per year, or $4.50 per hour of playback.




Exhibit 4-6

CLASSROOM COSTS PER STUDENT CCTV EXPOSURE HOUR

Classroom cost

Variable Cost: Per Hour
TV Outlet Rentals $ .02
Channel Charges «13
Maintenance of Sets .07
Student Classroom Engineer .08
Proctors - 3,50
Total Variable Costs $ 3.80

Fixed Costs:

Television Set Depreciation .09
Utilities and Classroom Maintenance .37
Classroom Depreciation . .26
TV set Repair Center Costs - .01
Total Fixed Costs $ .73
Total Classrcom Charges per Viewing Hour $ 4,53

'Y

Average classrocm size: 50 seats
: Cost per student

Class size Exposure Hour
50 $.09
45 - .10
40 11
35 , 13
30 | .15
20 | .23
10 45

(Notes ezplaining assumptions follow. )
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Notes on Exhibit 4-6

CLASSROOM COSTS

OQutlet Rentals - 2 per room @ $1.25 per month each. Assuming that
classrooms are in use 35 hours per week for 30 weeks, and 20 hours
per week for 10 weeks during the summer. Outlet costs may be termin-
ated if not used for a quarter. Rate is $30.00 per year, d1v1ded by
1250 hours, equivalent to approximately $.02 per hour.,

Channel Charges -~ (Modulators, amplifiers and RF'réntalS)’ Based on
the use of seven channels, includes the cost only for buildings utii-
ized for instructional purposes. It was assumed that the average ‘dis-
tance from the studio is one~half mile (a little high) and that each
building can handle three channels (a little low for some buildings),
over-all should be a close approximation. Monthly rental fee is
approximately $850.00, with 76 viewing rooms avallable, giving $11 20 -
per month for an average room, or an annual charge of $134.40 per room.
With usage based upon 35 hours per week, 30 weeks per year, the average
cost would be $.13 per hour,

Maintenance of Sets - It is issumed that it will require one full-

time employee's efforts to amintain the television sets when the num-
ber of..sets reaches 200. This will involve $6,000 annual salary plus
an allowance of 10% for fringe benefits ($600). The total remuneration
of $6,600, divided by 200 sets, gives an average annual cost of $33.00
per set for labor., Parts (tubes, transportation, etc.) are assumed

te cost 5% of the original cost of the set per year. Two sets per room
are required, :

Labor @ $33.00 per set $66,00
Parts (5% of $185 per set) 1.85
Total annual cost $67.85

Average usage is assumed to be 1050 hours annually, giving
an hourly rate of $.07.

Student Classroom Engineer - It is assumed that a clacsroom engineer

is required iu four buildings (Auditorium, Bessey, Giltner, and Erick-
son) for 160 hours per week for 30 weeks at $1.25 per hour3 or an aver=-
age of $,08 per hour per classroom.

Proctors - A charge of $3.50 per class hour was assumed, which represents
a combination of individuals with varving degrces of proficiency and
hence different duties and rates,

Televisiorn Sets - The average cost of a television set and stand is
$185.00. A four wyear life bas been assumed, with an average use of 35
hours per weel for 30 weeks per year. The life is lower than often
assumed in ecther studies. The reason for our assumption was to include
such factors as obsclescence, rough usage in some ror., ete., The cost
of two sets per room, based on the above usage is $.09 per hour.
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(Classroom Costs -~ Continued)

Utilities and Maintenance of Classroom - The average classroom size

is 797 sq. ft. The cost of maintenance, heat, light, janitorial ser-
vice, and fire protection per year per sq. ft. is $.5762, or an annual
cost of $459.23 per room. If usage is at an annual rate of 1250 hours,
this would amount to $.37 per hour. .

Classroom Depreciation - The average édnsfruction cost for a 50 seat
classroom is $13,059.00. Assuming a 40 year life, annual depreciation
amounte to $326.48. A usage of 1250 hours gives an hourly rate £for de-

preciation of $.26.

- Utility, Maintenance and De reciation on Television Set Repair Center.
Annual building depreciation is $873.00; heat, light, water, mainten-
ance, and janitorial . service is $518.58 (assuming .5762 per sq. ft.).
Dividing these total costs by the 200 sets to be maintained, based on
usage of each set of 1050 hours per year, results in $.01 per class-
room hour.
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Exhibit 4-7

ADMINJISTRATIVE AND OFFICE EXPENSES FOR CCTV -

Actual expenditures for 1963-64:

Travel & Transportation . $2,100.69
Telephone, postage, supplies, misc. - 2,352.09
Salaries (Including fringe benefits 22,880,060 . ~
Total charged to budget $27,332.78

- Non-budgetary costs:

Building depreciation $ 664 .45

Office equipment depreciation 336,17

Office mainteniuce & utilities 395.70
Total , $ 1,395.32
Total Offic= Expenses $28,728.10

Cost Allocation:

VIR Playback (75%) | $21,546,00
Live telecast & recording (25%) 7,182.10
' $28,728,10

Notes to Exhibit 47
ADMINISTRATIVE AND OFFLOE EXPENSES
Building Depreciation - The office 0ééEpies-685 square feet, with cot-

struction costs of $19.40 per square foot. Assuming a economic life of
20 years, gives an annual charge of $664.45 for depreciation.

Office Equipment Depreciation - Given a total cost of $3,361.069, with
an estimeted economic life of 10 vwears, the annual charge for deprecia-
tion is $336.17.

0ffice Maintenance and Utilities - 685 square feet at the wate of §.3762
ner sq. ft. is Zzuc! to $394,70 per vear.




Exhibit 4-8

VIDEO TAPE PLAYBACK C(;ST PER STUDENT EXPOSURE HOUR

No Classrooms Students per Classroom
Participating :
. 19 20 30 35 40 45 50
1 1.94 .97 «65 55 .48 43 .39
2 .97 48 «32 «28 24 o 22 .197
3 «65 .32 «22 .18 .16 14 .13
4 48 24 .16 14 12 .11 .10
5 .39 .19 A3 0 W11 .10 .09 .08
8 24 .12 .08 «07 .06 .05 <05
10 .19 .10 .06 .06 .05 .04 04
15 .13 .06 .04 .04 .03 .03 ...026
20 .10 .05 .03 .028 . 024 .022 .019

See Schedule III for total costs,
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Exhibit 4-10

© .. AMORTIZATION OF.VIDEQO TAPE RECORDINGS

Cost of 1ec£ﬁrér'svtime:-‘

Lecturer'’s salary SO $14,000
Fringe benefits 1,400
Total annual labor cost . $15,400
Hours available: 36 weeks @ 40 hours each = 1,440
Average cost pef hour = $ 10.70
Total recording cests:
Lecturer's on-comers time, & hours @ 10.70 ~  § 42,80
Lecturer's preparation time, 4 hr. @ 10.70 42.80
Lecturer's salary cost of one hour of
recording o - $ 85.60
Recording Production costs | R . 93.87
Total cost o recording a one-hour
lecture $179.47 ﬁ
Number of Replays Cost per Réplay

& . $ 44.87

6 - 29,91

8 22.43

10 | 17.95

15 11,26

20 | | - 8.97

25 7.18

30 5.98




Exhibit 4-11

COMPARATIVE COSTS PER STUDENT EXPGSURE.HOUR USING VARYING
TEACHING METIODS

Course method Cost per studcnt exposure hr. with
_ o 400 students .. ' .-800 students’ =
3 hrs/wk Live CCTV (Exh: bit 4-11a) ‘$ 457 o 80369
3 hro/wk CGIV Tape Replay (Exhibit 4-11b) .376 L 328,
3 leectures/wk, 400 students per lecture . : S
‘(Exhibit 4-1lc) 406 406
2 lectures/wk and one récitation/wk
(Exhibit 4-11d) 479 .329
1 lecture/wk and two recitations/wk
(Exhibit 4-1le) 496 421

3 recitations/wk (Exhibit 4-11f) ‘ : .696 ' .696

3 hrs/wk Live CCIV, with taped replay of same

to subsequent section (Exhibit 4-11g)

: {(Note: ' This method lends itself well to
courses with large earoliments. As shown
in the schedule, the cost is reduced tg
$.265 where it is taped live and played
back twice to accomodate a total enrollment
of 2000 students.) .392




Exhibit 4=1la

Cost per Course: 3 hours per week via live CCTV, 10 weeks

400 students 800 stadentoc
10 viewing rooms 20 viewing rooms

~

Classroom costs - T 51,359 $2,718
(%4.53 x 10 x 30)
vIncludes proctors for each room
@ 83,50 per hour) |

Lecturer's time | - 1,800 1,800
(approximately $14,000 straight ’
salary plus fringe benefits; 72%
of time devoted to instruction, ad
a 6 hour course load)

Cost of live telecast | 1,319 1,319
($43.96 = 30) |

Assistants

2 Ph.D. candidates % time . 1,000

3 Ph.D. candidates Zull time 3,000
Total cost per quarter - 752478 $8,837

Cost per student exposure hour $ 457 . $ .369
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Exhibit 4-11b

Cost per course: CCIV Replay of Special Prepared Tape, 3 hours per week,
10 weeks

400 students 800 students
10 viewing rooms 20 viewing rooms

Classroom costs
(Includes proctors @ $3.50 per hr.) $1,359 $2,718 .

Amortization of total tape prdduction
costs, assuming tape will be usad a

total of 8 times | 673 ' 673
Video tape playback costs 582 582
Leciturer's time for supervision 200 900

(Assumes professor could supervise
four such courses for each of three
quarters, with annual instructiornal
portion of his salary of $10,200)

Ascistants:

2 Ph.D. candidates % time 1,000
3 Ph,D. candidates full time , | o 3,090
Total cost per quarter $4,514 | $7,873

:

Cost per student exposure hour. o 37 $ _.328

7
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Exhibit 4-1llc

cost per course: Large lectures ony, 3 hours per week, 10 waeks

Classroom costs

Lecturer's time:
One full time
Two full time

Assistants:
One Ph.D. candidate full time
Two Ph.D. candidates full time
One student, 10 hoursfweck @ 1.25
One student, 20 hours/week @ 1.25

Total cost per quarter..

Cost per student exposure hour

400 students
2 lecture sections

800 students
4 lecture_sections

$ 151

3,600

$ 302

7,200

2,000

250

-

$9,75

I

‘a}
T
o
b
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Exhibit 4-11d

Cost per course: Two Lectures and One Recitation per week, 10 weeks

400 students
© 2 lecture sectiops
of 200 each &
8 recitation scections
of 50 each

SOO*students ,
2 lecture sections
of 400 each &
16 recitation cections
- of 50 each

Classroom costs $ 151

Lecturer's time | 3,600

Recitation Instructors
(2 Ph.D. candidates)

(4 Ph.D. candidates) | | 2,000
Total ost per quarter : $5,751
Cost per student exposure hour $ 479

$ 302

3,600

4 ,0060

$7,902

S .329

*Note: Lectures have been changed'from 200 students per lecture to 400
students per lecture. If still taught with 200 per lecture, the
cost per student exposure hour would remain $.479.
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Exhibit 4-lle.

Cost per course: One lecture and Two Recitations per week, 10 weeks

400 students 800 studenis
2 lecture sections 2 lecture seciions
of 200 each & of 400 each &
8 recitation sections 16 recitation sec.
of 50 each of 50 each
‘Classroom costs $ 151 . $ 302
Lecturer's time | - 1,800 1,800
Recitation instructors' time
4 Ph.D. candidates full time AR
3 Ph.D. candidates fulil time 4,000 - - .8,000
Yotal cost per quarter $5,951 , $10,102 ;
Cosc per student exposure hour $.496 $.421
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Exhibit 4-11fF

Cost per course: Three Recitations per week, 10 weeks

400 students 800 students
8 sections of 50 16 scections of 50
Classroom costs g 151 $ 302
Permanent faculty time:
(2-2/3 Assistant Professors fall time~
assume median salary of $8600, devoting
72% of time to instruction) 6,100
(5-1/3 Assistarnt Professors full time-
' 12,200

salary same as above)

Assistants:
3 graduate assistants ) 2,100

6 graduale assistants 4,200
Total cost per quarter | $8,351 ' 316,702
Cost per student exposure hour , $ .696 $ 696
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Exhibit 4-1llg

Cost per course: Live Telecast with Taped Replays of Same to Subse-:
quent Sections in same quarter only '

800 students 2000 students
20 sections of 40 50 sections of 40
1 live & 1 replay 1 live &1 replay

Classroom costs (includes proctors) $2,718

$6,795
Cost of live telecast and taping } :
($43.96 x 30 hours) 1,319 1,319
Cost of replay | .

- ($19.39 x 30 hours per replay) - 582 1,163
Lecturer's time : - 1,800 3,600
Assistants (3 Ph.D. candidates full fime) 3;000 3,000
Total cost per quarter s | §2££Ei $l§;§11
Cost per stddent'e#posure Jsur $ .392 $ .265
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Staffing costs -

CCTV as a device for carrying the same word to large numbers of
students does not eliminate the necessity for supervision of student
effort in an organized way. -Indeed, -it appears that the number of per-
sons required may be larger than for traditioﬁai.ieéﬁure;fecitation
méthods; the COmpositibn‘of thé_staff is different. There must be tech;
nicians, there must still be persons who maintain contact with the stu-
dent; evaluatz his work; answer his questions, explain difficult points
to those who do not get the message on first reading. Conceivably, stu-
dents could voluntarily appear at viewing rooms, unsupervised,ion sche-
dule, listen, read_s study, mark-sense their reSponSeS'On-IBM‘cérds;'réf
ceive.grades by mail; never have céntact at any point with human course
supecvision., It is too much to expect: students are people-and they
need difggtion from people, 6rganization; stimulafion, and some feel=-
ing ;hat‘they are beirg taught by people. Thus, viewing room proctors
are ﬁéédéd‘to supervise, grade, assist, organi;;, prod, reward, and
react. However, they do not need to iacture, .The one thing that CCIV
does is to spgead the talents of the experienced lecturer over large num=-
bers of’students. CCTV makes it possible, then, to use gg_experienced
lecturer and a gréup of less skilled assistants to staff a course,

Total staffing costs, then, can be assumed to be reduced by the sub-
stitution of assistants for senior'fagulﬁy time, and the reduction may
be replaced cr more than offset by origination énd‘transmission costs,
depending upon the'circumstanccs and conditions. As we will see in the
Acéounting case study, CCIV did not reduce instructional costs. Its va=-

lidity could be found in the uniformity of instruction, the quality of

lectureship reaching all course enrollees, and in the administrative con-
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venience of stabilizing the.course pattern under one lecturer for se-
quential terms.,.

If the course is set up for viewing room feedback to the lecturer,
the number of viewing rooms is limited fo the number that can be ser-
viced well with questions and answers, The number is probably no more
than 7 or 8 rooms for one lecturer, This'means that for a course with
large“enroilmen;s, a repeat lecture must be given. In contrast, Where‘
there is no talkback the number of rooms that car be serviced is limit-
ed only by4the number of enrollees. Here is where, for very large en~-
rollments? staffing (lecturer) salafy econnmies can be hopea for.
Similarly, althbugh.tape}reCOrdings generate initial production costs,.
the repetitiye playing of tape to ﬁultiple lecture-viewing sessions,
especially ovef several éonseggtive terms, promises substantial ins;ruc-
tiocnal staffing ecouomiés, ,Before we accept these promises too heartily,
however, let us meke some comparisons, For example, our figures show
" the cost of recording lecfures on videctape‘at $94 per hour plus the
lecturer's time (We estimate 4 hours @ $12 per iour), or about $140
for a 50-minute taped lecture, For a usual 3-credit, 30-class hour
(per qﬁarter) course, the cost of productioa would be $4200. Tape play-
’back'costs,are.$l9 an hour, Thus to roduce a taped ceourse and use it
oaly once would cost about $4770. However, its use per term would be
only about $1620 if it were replayed 4 times pér year, Distribution
costs would depend, cof course,'on how many viewing vooms and sets were
in use for each replaying. Basic distribution_and occupancy costs, ac-
cordiﬁg to our figures, are $1.03 per viewing room per hour; thus for a
course tape played to 10 rooms, basic;distributidn costs for a 30-session
quarter would be $309; the'to;a1 CCTV transmission costs,ithen, are about

81925 per term if the tape is used for four terms. In contrast, the live
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lecturer for a term of 30 sessions, spending 2 hours outside for 1 hour
in lecture, spends about 90 hours at a rate of (let us assume) $12

per hour, or $1080 per term. Even usingithese crude figures, it is’
difficult to fiﬁd CCIV economies even when original production costs
are spread over a full year, unless a large enrollment is involved. -

Studies in another part of this project showed an ‘hourly rate
basis for imputing instructiomal salaries. For a full profesSOr, the
- earned raté was about $12.40 an hour, fbr associate professors, $10,25,
for instructors, $4.00,‘aﬁ& for graduate assistants, $3.33. No assis-
tant professors were included in our particular study categories; but
their rates can be imputed at about 80% of associate professor rates,
or $8.25 per hour., These rates include the cost of f?inge payroll
benefits, which run at about 10% of stated salaries. For a particular
institution, the contribution level to retirement plan will affect the
fringe benefit cost substantially., ‘In any case, the average salary
levels for each of thé'grades should be examined in the‘ingtitutiOn;
and if there are considerable internal variations in salary levels,
perhaps it is best to comsider specific,salary levels of individual
departments in the determination of CCIV staffing costs. The composi-
tion_of"labor'mix»We found to be impori:ant. (The use of senioré VS
assistant professors as viewing room proctors, for example, causes a
substantial difference in cost of giving a course.)
With of without CCIV, staffing costs are the largest single cost

element in managing large courses; they should not be excluded in any
CCIV cost study.

Sample cost construction for a CCTV course

Let us assume, for purposes of illustration, that a particuiar

3ecredit 10-weeks course has been offered to varying numbers of students
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from term to term. Enrollments range from 140 to 560, depending upon
the term. The course has been staffed by a professor and an assistant
professor during peak terms, for lectures, and by the professor during
‘low terms. The recitation sections have been conducted by (graduate
assistants) doctoral candidates, except that. each professor helds one
recitation secgion in a term when he is lecturing. The course has two
l-hour lectures a week and two l-hour recitations. The lectures are
typically td groups of 150 to 180; recitations are in classes of 30 to
50, with 40 an average'size recitation group. Group examinations are
given, which reduces the number of lecture periods from 20 to 18 per
term. Terms are 10 weeks in length.

Proposal 1:

It is now proposed that in each term, the lectures be given on
CCTV to the entire course enrollment at one time, in viewing rooms with
35 persons each., Immediately following the TV lecture, the recitation
section Wili continue in the samg roomns. Each room will be staffed by
a graduate assistant during the lecture and racitation. The lectures
are not taped. Examinations are given eﬁ masse, but in the viewing
TOOmS »

Proposal 2:

All lectures should be put on video-tape, and played to the entire
enrollment each term, Whenever there are mcre than 400 enrcllees, a se=-
cond replay of each lecture will be given at off hours and rur to two
viewing rooms for thbsé who missed thé vecture or want to hear it again.
Eramination procedure is as before. Videotape will be used for two years

(amortization over 8 playbacks.)

Cost analysis for the present instructional method, and for the pro-
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pocad use of CCIV, are shown below, based upon the following assump=-
tione: ’

Professor rétes are $12.00/hz., assistant professor $8.25/br., grad-
uate cssistants $3.75 (these may include half-time instructors). The
senior professor will supervise cxam preparation in any case. Each
recitation sectién requiies 8 hours cf time fof giving and grading
exams., °

Lecture hall occupancy costs are 3 times those of classrccms.

Videotape production costs of $140 per 50-minute lecture, play-

back costs of $19 per 50-minute lecture, distribution costs of 40¢ per
viewing room per hcur, and occupancy costs of 63¢ per viewing room per
hour are based on data given in Exhibit 4-3 through 4-7 and their sup-

porting notes.
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Exhibit 4-12

COSTS BY PRIOR LECTURF METHOD

Enrollment per Term

140 280 420 560
I Origination -—c - - -
II Distribution - - L =-- -——- -——-
ITI Staffing
Professor: . .
Lecturing $§ 864 $§ 864 $ 1728 '$ 1728
Recitation 643 648 548 648
Exam Fceparation 96 96 %26 96
Grading 26 %6 26 . 96
Assistant Professor:
Lecturing ‘ L ——— 594 594 1188
Recitation - - 454 454 454
Exam Preparation —— 66 66 , 66
Grading ' —— 66 66 66
Assistants S
Recitationa 675 1125 2000 2700
Examinations N 88 150 240 360
$ 2467 $§ 4159 $ 5988 $ 7402
IV Occupancy
Lecture Halls 38 76 114 152
Recitation Rooms 50 8 125 176
Total $ 2555 $ 4323 § 06227 $ 7730

Cost per enrollment $ 18,25 $ 15.44 $ 14,82 $ 13.80
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Exhibit 4-13

COSTS BY TELEVISED LECTURE

Enrcllment

per Term
140 280 420 560
I Origination $ 792 & 792 0§ 792§ 792
18 hrs. @ $44 — '
II Distribution
.40 per room per hour 29 58 86 116
II1I Staffing
Prcfessor:
Lecturing 864 864 864 864
Exam preparation 926 96 926 26
Exam grading 96 96 96 96
Assistants: :
Recitation 900 1800 27060 3600
Exams 9¢ 210 32 450
2046 3066 4086 5106
IV Occupancy 10% 202 303 404
Total $ 2968 $ 4118 $ 5267 $ 6418
Cost per emrollment $ 21.20 $ 14,71 $ 12.59 $ 11.46




Exhibit 4-14

COSTS BY VIDEOTAPLD LECTURES

Enrollment per Term

. 140 280 420 560
I Origination
Amortization of Production
cost-=$315 per run . $ 315 $ 315 $ 630 $ 630
Playback
$19 per hour 342 342 684 684
II Distribution 29 . 58 112 144
III Staffiag
Professor: ‘ ,
Exam preparation 96 96 26 96
Exam grading 96 96 96 96
. Assistants: :
Recitation 900 1800 2760 3600
Examination 88 150 240 360
IV Occupancy o
Viewing--recitation rwoms 101 202 303 404
Total $ 1967 $§ 3059 § 4873 $ €043
Cost per enrollment $ 14,05 & 10.93 $ 11.60 $ 10,79




FIGURE 4-A
COMPARISON OF INSTRUCTIONAL METHOCS

FOR VARYING ENROLLMENT-
- HYPOTHETICAL CASE

Instructional Cost
Per Enroliment

$ 25.00

Lecture

- 20.00

Lecture
by TV

Video-taped
Lecture

15.00

10.00

5.00

140 280 420 560
Enroliment




Media Usage Case History: Principles of Accounting Course by CCIV.

Beginning in Fall quarter, 1959, the Departmént of}Agcoqnting and
Finaneial Administration has offered its Principles qf Accoun:ing course
by closed-circuit television. Lectures are given once a Week_in a ﬁon«
TV large section. For this lecture, the professox‘makes extensive use
of 2 x 2 slide illustrations to present sequences of accounting forms
and entries. The same group of students is divided into recitation sec-
tions of 35-50 students éach, for three meetings per week. Eoch of these
sections is supervised by a graduéte e3sistant, half-time instructor,
or Accounting senior, but the session is conducted by the lecture-pro-
feséor wia CCTV.- With the aid of a talk~back phone system, he conducts
a question and auswer session with students selected from the sections.
No more than 8 sections are included in a hookup. Each session consists
of reviewing previously assigned problems. Any student in any section
may be called.upon to answer a question or to explain his solution.
Students may ask questions., All students in all sections can hear all
the conversations and can see the professor on the TV monitor. Before
or after the TV session, the section supervisor answers student questions.
The professor and instructors maintained scheduled office hours duriig
which students may have individual conferences.

Coordinaied uniform examinations are given as they would be in a

multi-section non-TV course with common lecture time. The following
rables summarize the cost history of the two-term course sequence.
There was also a third course in the éequence which was not converted to
TV. The TV course data which follows is based on 3 years of operation,
although experience goes back as far as Fall, 1959,

Effective Fall 1964, the three cour ses were consolidated into two

and both were conducted via CCTV. With larger enrollments per course,
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i~ is expected that the average unit cost per credit hour should be
further reduced. |

Followir~ the tables, two diagrams are given. répresenting total
cost per quarter plotted against enroliments, e¢rd unit cost plotted
against enrollments. Although the resource usage experience for large
(i.e., 500 or more) eﬁrollments per term is'ﬂimited'as yet, the pattern
of past experience suggests that the volume-cost relationship is de~
scribed by a modified-8-curve. The unit cost curve appears to be of
the type xy = c, with the major inflection at around 300 enrcllment.
The subsequent consolidation of three courses into two, providing en-
roliments consistently above 350 per course, should permit a cost per
student credit hour which is not lik~ly te exceed $9.00 in any quarter
and is likely to avevage slightly under $8.00. Costs shown arc all-
inclusive, COntaining apportioned fixeu facility costs es well as out~-
of-pocket direct costs. -

Motivation for the move to CCIV for}this course was not economy,
but the need to cover a vastly increased enrollment with unimpaired
instructional quality, with no incvrease in permanent faculty positions.
This objective was achieved. Uniformity of instruction, careful pre-
paration, and exposure of ﬁll students to the senior professor, are
products of the change in method of instruction. Low unit cost is a

desirable by-product.
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. : Schedule X-B

Staffing Cata For Exhibit 4-15°

y Rate Fall 1961  Wintexr 62 Spring 62 . PFall 62  Winter 63 Spring 63 Fall 63 Winter 64 Spring 64

.. pexr_ hour Hours $ Hours $ Hours : Hours Hours $ Hours $ Hours _$  Hours §  Bours §$
¥  Professor (Lecturer) $12 300 3600 220 2640 220 2640 300" 3600 220 2640 220 2640 260 3108 220 2640 220 2649
Section leaders:

3 Senior 2 98 196 98 196 490 980 882 1794 294 88 490 980 490 980 392 784

Jm.._ . ’ .. - -

5 #  Graduate Ass't 3.33 294 980 196 653 9% 327 294 980 98 327 196 653 196 653

%-time Instructor 4 1470 SB80 490 1960 294 1176 1274 5096 784 3136 392 1565 98 392

& Professorq 12 98 1176

R  Total A 10460 5449 4339 10656 4761 ss: 9113 5188 3816

g

3

i

'3
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Schedule I-C

(To Support Exhibit 4-15)

Basic Hours: in CCTV course

Professors
Lectures 10 hrs.
Recitations 30
Preparation 80
Supervision - 80
Examinations ._ZQ-

. Plus an added /0 nours for each
additional lecture-viewing group.

Section leaders (per section)

Recitation - 30 hrs.
Preparation 60
Examinations 8.

| 98 hrs.
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| FIGURE 4-8
AFA 210-2Il, . PRINCIPLES OF ACCOUNTING
TOTAL INSTRUCTIONAL COSTS FOR CCTV COURSE

‘Cost ($ Thousands)
$ 20.00

16.00

8.00

4.00

200 400 600 800
Enroliment In Course
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_EJGURE 4-C

AFA 210-211;7 PRINCIPLES OF ACCOUNTING
UNIT INSTRUCTIONAL COST FOR CCTV COURSE

Cost per
Student cr. hr.

$ |6.00T

12.00

8.00

4.00

—

200 400 600 800
Enroliment in Course
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Costs gf_Providing a Media Service

In an actempt to identify the costs of providing sach of the many
services connected with the use of media in instruction, the ISD pro-
ject staff made an extensive study of the operating costs of an actual
media services establishment. The Audio-Visual Center of Michigan
State University performs a wide range of media-associated services
for instrucitional activities Within the university and related to it.

This study agzin demonstrated the inherent difficulty of 'sorting
out common costs meaningfully among the activities served by common
facilities, and also the difficulty of cost analysit where accounting
is budget-oriented rather than functional,

The AVC is divided into five functional areas:

1) On-Campus Division
2) Off-Campus Division
3) Public address

4) Graphic Arts

5) Film Production

Operatiag funds are provided partially by a general fund budget
appropriation, partly from operating revenues, and partly by academic
department budgets (in the sense that some persons in academic positions
in teaching departments also have considerable responsibility in AVC).
In our study, these resource uses, regardless of where support came from
were included in the cost aggregates for the respective divisions.

Operating revenues came from on-campus and off-campus charges for
film and equipment rental, film production and sale, graphic arts pro-
duction, tape production and sale, and research grants for some specific
projects.

Certain expenditures are chargeable to the general fund appropria-
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tion budget, including some administrative positioms, fractignal‘faculty
appointments, equipment and some film library purchases. All other ex-
penditures are made from the operating revenues (a "revolving aeéount")e
These include non-faculty .alaries, raw materials, film replacements,
and supplies.

Among the assumptions made are that eqﬁipment is amortizable‘as
follows: delivery vans, 4 years; filing cabinets, 15 years; all bther
equipment, 10 years.

Average useful life for the 6400 f£ilms carried in stock is 5 years.

Among the complicating factors for cost assignment to courses or
departments is that a considefable amount of the equipment is perman-
ently installed in classrooms for the use of multiple departments. For
example, &7 classrooms are equipped with overhead projectors and there
are permanent screens built in to many classrooms, A central pool of
record players, slide projectors, tape recorders, overhead and opague
projectors, and movie projectors, is maintained and can be requisition-
ed by departments. The Public Address divisibn”provides maintenance for
11 permanent PA systems in large'classrooms and gzts up audio equipment
for nieetings, special affairs, etc.

Basic data for the five divisions is given in Exhibit 4-17 and
oparating cost data is given in Exhibit 4-18.

It is our conclusion that it is literaily impossible to establish
accurate costs for each of the many services provided by Cn-Campus, Off-
Campus, or Public Address divisions. The combinations of usages of their
services are endless. In most cases, the time spent by a technician,
engineer, or repairman on some uriit of eqtilpment or on a gpecial assign-

ment is measurablé; to this extent the cosisteldated to that job are

s £
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identifiable. But a sv)stantial portion of costs are incurred not in

performing spécific services, but in being ready to perform & multi-
tude of greater or lesser services,

It might be possible--znd worth trying--to establish typical )
issuance (order-filling) costs by detailed time study for wental or-

ders processed, to develop average handling times for issuance and re-

lated clerical costs., Also, detailed operating life studies on various

equipments would provide bases for amortization of original cost, by
type of equipment. But unless such data were to be used for (a) charg-

ing for services or (b) control of activities, the work of getting the

data would be a futile exercise,
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Exhibit 4~17

OPERATING DATA, AUDIO-VISUAL CENTER

On- Off- Public Graphic Film
Campus Campus tddress Arts Production
- Purposes Rentals Rentals Rentals Slides Films,
(Film & (Film & (Audio), Posters Compos -
Eq.), Eq.), Transpar-| ites
Maint, Maint. Maint, ency, etc.
Staffing 4 full- 2 full- {5 full= 8 full- 5 full=
' time, stu~- | time, stu- |time, some |time, somg time,
dent labor | dent labor | student student littlie.
as_needed as needed labor labor student
Film Liprary: labor
5 fullftime '
Equipment ‘ 640D prints 11 instalied -——- -
' 68 slide prpjectors PA systems
20 record players variable
60 16 mm prpjectors portable
80 tape recprders systems
20 overhead|pro-
' jectors
3 micro prpjectors
20 opaque ptojectors
30 sereens
Annual Expandhble with on-chll 16,200 9,225
practical - student labor hours { - hours
capacity '
Student labor 400 hrs. 165 hrs. 120 hrs. 40 hrs., 5 hrs.
used, 1963-64 per week per week per week per week per week
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Exhibit 4-18
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Concurrent costing of experimental media uses

Two courses in different subject matter areas at MSU were re-
organized in 1964-65, following the outlines of the Iﬁstructional
Systems Development model developed by the media applications study
staff, as part of the current project. Concurrent with course recon-
struction, an attempt was made-to measure the amount of resources
used in the effort. It was not possible to obtain a clear-cut separ-
ation of developmental and ogerating costs because the two stages
overlapped. Section VI éf the project report containe a discussion
of the coursé development effort, associated costs, and conclusions
drawn about trying to cost out course developmentsf

This experience confirms our observation made in the Accounting-
by-CCTV report above, that faculty time is the largest single cost
element entering into course development and course operation, It is
also the most difficult to obtain detailed, reliable information about.
Faculty people are not accustomed to time reporting§ it has never been
a part of academic discipline. Attitudes toward time-keepingz, even
for study purposes, vary widely among academic persuasioné. Attitudeé
could easily be the insurmountable obstacle to detailed educational cost .
analysis.

One interesting by-product of detailed study of faculty time usage
for this project is a confirmation of what most professors alresady know:
that the professorial work-week is considerably in excess of the indus-
trial 40 hours. A second discavery, which professors also know but
which now has empirical confirmation, is that professors spend only 40

. to 70% of their tjime in activities related to instruction. The rest is

in administration, recruitment, editing, public relations activities,
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personal study, vesearch and writing, and assistance to institutions

of various kinds.

Exhibit 4-19shows the distribution of three professors'

time for
two quarters. Two of the professors were connected with the current
project, the other not. All kept detailed time logs. The two (asso-
ciate) professors spent 62% and 66% of their time on instructicnal
matters, the third professor only 37% of his time on instruction. The
remainder went heavily to administratibn, research and publication,
study, and conference activities.

In the project report, we proposed that some major university
should undertake a continued larze-scale study in detail of faculty
time usage, to determine really where this high-priced resource goes,
and what tasks could be passed on to lower-cost persomnel. To our way

of ‘thinking, this kind of data is the largest gap in measurement of

costs of university "products."
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ANALYSIS OF PROFESSORIAL TIME USAGE

Teaching:
Other courses

Project
Teaching
Other
Total

Counselling

Committees
Continuing Educ.
Writing, Editing
Consulting
Administration
Correspondence
Study & Reading
Personal Research
Talks

Grad. Stud. Res.
Course Planning
Curric, Dev.
Misc.

Total hours

Annual (3 Qtrs.)

Assoc., Prof. A

Salary, Incl. Benefits

Effective Hourly Rate

Portion of time
devoted to:

Instruction
Administration,
committees

Research, publication,

and consulting

Other Public Rel.
Own Study

Assoc. Prof. B Prof. C
;E_ W Total - F " W Total Total
166.0 132.8 298.8 164.5 163.9 328.4 304.0
109.5 124.8 - 234%.3 105.5 115.3 220.8
42.0 8.2 50.2 _24.0 _12.6 _36.6
151.5 133.0 284.5 129.5 127.9 257.4
110.0  60.8 170.8  30.0  26.5  56.5  41.5
20,0  30.4  50.4 39.5 32,1 71.6  7L.0
19.8 . 19.8  28.4  28.4  19.5
110.0  39.6 149.6 20.8
57.8
10.0  42.7 52.7 8L.5
| 44,6
40.0 47.8 87.8 171.8
29.5 32‘7 62.2 40.0
16.4  16.4 70.0
20.0 20.0
20.0 20.0
21.0  21.0
| 78.2  78.2  3L.0 31.0  23.0
577.5 532.0 1109.5 494.0 502.0 996.0 945.5
$14740 $14740 $17600
$8.85 $9.86 §12.41
627 66% 379,
4.5% 12.5% 16%
- 139 6% 19%
3% 3% 9%,
- 9% 18%
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THE COST ALLOCATION PROPOSAL
S

One of the Project requirements was to suggest ways of cost allQ-
cation within a university, so that appfopriate amounts of supp@rting
facility costs can be attached to instructional efforts. 1In Cﬁapter TIIT
we shcwed‘a scheme which has had decades of use in industry for appbr-
tioning service department costs to production departments. We have a
parallel situation in higher eduéation9 where there are a large number
of service departments existing only to facilitate the work of instruc-
tional departments and research units. We show first how the tradition-
al procedure for allocatiqn would be applied, and then we suggest a
more complex model to reflect reciprocal service relationships among'
‘the depart =nts.

Cost Allocation Procedure

Costs appear at all jurisdictional levels, and in several hundred
‘1oci~(jurisdi¢tiona1 units, coét centers). For purposes of gettingv
appropriate pieces of cost from these initial points of incurrence to
the places where instructional (or other) jobs are done, we provide
allocation procedures. Our interest at this point is in getting the
portionsvof costs which pertain to instruction channeled into course
categories, as distinguished from those costs which ére for non-academic
or non-instructional activities.

Let A identify costs incurred at University level, B those incur-
red at College level, C at Departmental level, D thosé directly asso~
ciated with specific courses, and F those which are non=-instructional,

Type A costs initially reside in service centers which provide

services throughout the institution, mostly for colleges and departments.
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Type B costs initiallv reside in colleges, =ach of which provides
scrvices to departments and to otlier activiries within its structure.

Type C costs initially reside in departments, each of which provides
services to courses and to other activities within its structure.

Type D costs initially reside in courses.

Type F costs initially reside in non-academic functioms.

If we use B, C, D, F as subscripts to represent the destination
levels ofltype A costs when allocated, we find the allocation process
to be: A-» Ag + Ac + Ap + Ap, meaning that the service center costs
are allncated to all other levels on some allocation basis (or Fkases).

In this way, all costs are allocated:

A g +-AC + Ap + Ap
Ap + B = Be + Bc + By

Ag + Bg + C = Cp + Cp

Ap + BD +Cy + D = All instructional costs

%

AF + By +Cp + F = All non-academic costs

After the allocation process is completed, then, all costs rest

either in courses Dloa or in non-instructional functiocns at all three

ool
levels of jurisdiction. Thus all costs lie in Dj..., plus Flc..n.
The schematic Figure 4-D shows the logical diagram for instructional
cost allocations, portraying the process desccibed above. Exhibit 5~1
shows a worksheet for making the allocations described above. It can be
seen that the allocation process becomes very laborious for an institu-
tion with vefy many departments and courses. Although Exhibit 5-1 is for

a very small establishment, the working paper calls for 26 columns and

20 lines. This schedule is merely a spread sheet for the amounts allo-

cated. Calculation of allocation bases would precede the fillirg in of




3S¥NO02 v 40
- $1S00 IVi0L

O1 G3ivO0Tv
$1S00 39371100

SININLHVYdIQ
0l Q31vO0oTW
§1S00 3937100

S1S0)

" 193w
_ TININLNGHG §

¥
YIINID FOINNAE

~ 1953¥ia
3931709

 SNOLLONNS

S1500
35UN00
153yia

SYIINID 1S0NO ALISUIAIND

C

kA, |
|

N3O 5531\839

SNO!.WOOT’IV §80

$1i800 Hil

ALISY3AINN
OIN3AYIV-NON

J_HU

|
- SNOIIVIOTTV 1500 TYNOILINHLSNI HO7 WvHIvId TVI1907 G-+ IHNIIS

ph
L‘

. AruiToxt rovi



‘sjuswyxedsp o ‘se897700"

*suorjlouny JBUOCIIONIISUI~-UOU § PUBR °SBSINOD I
€ ©SI93udn 9IDTAIDS # JO SUTISTSUOD UOTINITISUT SATITWIAd ® I0T ST SIUTx

‘moy
*aID aad 3s09)
SINOY 3:PpRID
Xl x[x] %!l x X x| % x| 2] 2l 2] 2l x{x]|x STel0]
X x| = X = — 9
e X X Xle S5
¥ X x| x x|__| 79
2] ¥ =i %! % "X MU 838509
o X X x| x =1 _ [44) iejusu
A X X P XX % I =-3xeden
x| x] vl x| zlx STe30%
o < | X| X X X[ X X ~ | m.m
X 1x x| x| x Xi X x| x X Nm §3s0)
X =X X X |1 X X | = =] lg o8eo1710D
xlxlx SLE304L
x| 2] =x b4 % x| x xlx 1 zxlx]=x!%
X X X X x X x| x X | x| x m< §3s0)
X X X X % X xl x| x x| x m4 J33u3)
%] x X % X x| x X XIx | xlx 'V 99tAa8§
HEEBEEEEE XI x| x| x| x| x|2|x| X 2| X1 2] 12 X] X] X | 51500 JooiL(Q
Sal7g18alegl 1y | Clgklab, 8g!2gioalSql¥glea leg lig | 9al5017n €0l 25 f1g | €g12a |1
suogjoung IayiQ $951n0H) sjusuwgzeda( 9891710D

*TINAIHIS NOLLVICTIV LS00 QILSHIONS

1-6 319¥yxg




-94-

this worksheet, and would require extensive gathering of basis data,
and computations for pro-rating each of 13 totals as the worksheet
is developed.

‘For a university having two dozen service centers, two or three
score departments, and several hundred courses, the aiiocation proce=-
dure is completely unwieldy unless it can be computer programmed.}

In such a case it would be a relatively simple task once the alloca-
tion bases are established and the allocable initial figures obtained.

Recip~ocal Costs and Their Allocation

The cost allocation schedule suggested above follows the tradi-
tional step-by-step departmental elimination procedure outlined in
Chapter III. That method is inadequate in that it ignores the recipro-
cal nature ef service department costs. For example, Payrall receives
heat and light from Powerhouse, and Powerhouse is served by Payroll.
Stores and Powerhouse, Motor Powl and Purchasing, Laundry and Building
and Grounds, are examples of pairs of service departments which serve
each other. All such reciprocal relationships could be’described in

a display as follows:

Departments Receiving Services

Departments providing

services A B D E T: H
A - X X _ X
B X _ _ X X
C X X X X -
D X X - _ -
E X -- X X

This can be read as follows:

A provides services to ¥, D, and H.
A receives services from B, C, D, and E.
etCQ, ete. ’




The net cost of each department's services equals its own direct costs
plus the allocated costs of services it receives from others, less th2

values of the services it renders to others.

The easiest way to describe this situation in generalized form, is
in a table (Exhibit 5-2 ) using terms defined‘as‘follﬁws:

xl’.XZ’ X3, etc., net cost far each department after the allo-
cation process is finished.

X11»> ¥p9o X33s €tC., each department's measured cost before the
allocatibn process.

X192 213, X145 étc., the first department's allocation to others.

x21, Xq15 %41, etc., the first department's allocation from others.

_ Thé entire set of relationships, then, can be described in a table,
(Exhibit 5-2 ) as a system of = simultaneous equations which express the
effects of reciprocal arrangements. Plugging tie necessary data into
the system of equations and solving the resulting matrix for the un-
knowns will give the after-allocation costs.
'xhibit 5-2
ailocation Matrix -or Service Costs
Xq= + x5, = ¥12 = X33 = ¥14 = %15 + X, + X +-x41 + X

11 31 51

X2= - X + X990 - X - X - + Xg9 + 342 + x

21 93 = Xy T ¥p T X 52

12
Xy= - X3) = Ky, FHgy = Ky - Xgg F Xy Ky T3 T s
Xp= = Kpq = X42 = Xy + x44 - %5 + xl4 + Xyp + Xqq + Zeh,

X5= - xSl - xgz - x53 - x34 + Xge + X5 + X95 o x35 + X5

Solution of systems of linear equation~ of limited size is possible

by procedural row-and-column manipulation (the "Gauss-Jordan complete
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elimination procedure")* which can be done menually or can be computer
programmed. The number of unknowns in the allocation matrix for a
typical large university is so great that < computer solution is abso-
lutely necessary.

In order to apply this matrix‘idea to a éost allocation situﬁtion,
two pieces of data must bé kriown :

a) recorded costs, in totél, for eacﬁ soufce department

b) the basis for allocations from each source to each destination,
expressed as proportions (percents).

The attached table (Exhibit 5-3 ) shows a convenient way to con;
struct the cost allocation matrix. All service centers, collegés,
départments; institutes, and bureaus are listed at left margin and again

as column headings across the top. For each cost center listed at left,

check marks are placed in the columrs to the right for all units which

receive services from that cost center.

The next step is to replace the check marks with proportions (per-
centages) which represent the relative amounts of service c;nter costs
to be allocated to each recipient on the same line. The proportions
must always add up to 1.00 across each line. 1If & deparrment performs
no services for other departments, it has only o-e line entry, 2 1.00
iﬁ its own line and column intersectiou. It would have numerous column
entries for the services which it receives from other cost centers. This

would be the case with most instructional departments, for example.

* See A. M. Glicksmaa's Linear Programming and the Thecry of Gaues
(New York: Wiley and Sons, 1963). It shows the row-and~-column proce-
dure in an understandable way.
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The really big task in cost allocation is to develop proportional
relationships for distribution of each one of the cost centers listed
at left. There are 18 supporting service units listed in Exhibit 5-3.
At a school the size of Michigan State University, there are over a
dézen colleges, over 70 departments, and about 35 Institutes and
Bureaus. The matrix incorporating all of these units would contain
approximately 150 lines and the same number of columns. This means
that there is a system of about 150 éﬁmultaﬁeous equations to solve
for unknowns, the unknowns being the post-allocation cost totals for
each of the cost centers.

Solution by matrix inversion is a pedestrian task for a modern
large-scale computer. Computer centers have standard matrix inveréion
routines for such problems. We would not want to make the problem seem
trivia., howevef. The act of establishing inter-center relationships
could 6ccupy many man~years and produce endless debate on the most
appropriate (i.e., least unsatisfactory) basis for allocating each ser-
vice center to its service recipients.

After the matrix manipulation, each production department's (i.e.,
academic department or research institute) post-allocation cost total
has been obtained. We still have a long way to go, however. The de-
partmental total costs must then be prorated among the courses and/or
activities engaged in. Some judgment must be formed as to proportions
of departmental efforts and resources going into research and/or image
creation activities; the remainder must go into instruction. But this
is still not final; a further breakdown into courses and degrees éroduced
will provide final course and degrée costs. The reader can see that such

a determination is possible in an arithmetic sense, but that the factors
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which affect the relative magnitude of final unit costs‘fqr various
courses are judgmental,at best.

As we have éointed out previcusly the purposes of costing are (2)
planning (b) cost control (c¢) inventory valuation, and (d) product pric-
ing. Since colleges do not  produce stock for inventory valuation; we
can dismiss (c) as béing inapplicable. Perhaps, in a gross vay, unit
cost figures resulting from the allocation procéss might be useful in
planning; contemplation of expected grcwth'in a given subject area
could lead one back up the allocation ladder tovmeasurement of possible
effect on service centers' loads, costs, anl budgetary requirements.
Unit cost data based on allbcation is practically valueless for cost
control, because it does not coincide with the locus of responsibility
for cost incurrence. Finally, we think some unit cost usefulness could
be found in furnishihg a basis for differentiating prices (tuition
charges) among various subject matter fields, and even fér different
courses within a sﬁbject matter field.

Tt does not necessarily follow that tuition rates would be adjust-
ed for course cost differences. This is a matter for administrative
decision. But administrators would have an indicator of the "gain" or
the purposefully undertaken loss in certain study areas where tuition
rates charged vary substantially from computed costs.

A cost allocation matrix of thé magnitude and complexity of that
suggested here requires data.collaction and analysis work far beyond
the resources available for the current study project. It is an ap-=-
proach to instructional cost determination which is worthy of investi-
gation on a large-scale long-term basis.

Coding for course costs _ ' o

To accomplish an allocation like that suggested, an orderly.way to
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identify functions (courses of instruction, research programs, non-in-
structional activities, etc.) is needed. This identification can be a-
chieved by use of a straight-forward numeric code for cost destinations.
The code normally will not coincide precisely with the budget acéount num-
bers, which are arranged by jurisdiction and object of expenditure. (By
"object of expenditure" we mean personal services, fuel, postage, sup-
plies, etc.)

There will be some cases where the locus of expense recognition may
coincide with the jurisdiction. In such cases the initial purchase of
supplies or labor is identifiable directly with a‘certain course or pro-
ject within a department. For example, student labor hired to proctor
vizwing rooms in the closed-circuituAccounting course is chargeable di~ .
rectly to the Accounting Department's'Student Labor account, which has
a budgetary account nuﬁber and a code to represent the object of expend-
iture, personal services., Under functional accounting, it would also be
coded with an expense account number representing the course itself. We
see, then, that although the locus is the same (Department), the quget-
account placement is not necessarily the same as the expense-account
placement of the charge.

Under the allocation scheme proposed, the most prevalent use of the
functional account élassifications (i.e., by coursg) would be for fimal
destination of allocated charges. For example, coal purchases are charge-
able initially to a Powerhouse budgetary operating account and are coded
as object of expenditure Fuel, Under budgetary accounting, no further
disposition is made of this cost item, except to the extent that charges
are transferred to revenue-producing activities (dormitories) for power
and steam use. These transfers constitute, in effect, sales of steam and

electricity. They are not cost allocations. Under functional accounting,
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total powerhouse costs would be apportibned to‘electric power and steam
productioh, Steam cost is then allocated to the several buildings, and
becomes a part of occupancy cost for each building. Occupancy cost for
the structure is then allocated to the colleges, departments, or courses
housed in the structure, as cost centers, The Instructional portion of
the total cbst of the College housed in the building is then apportiorned
to department:; and courses. The instructiqnal part df the Departmental‘
total cost is allocated to courses. Thus a portion of cost of coal
eventually comes to rest in costs of specific courses, although its
budget placement was in the Power Piant accounts.

A feasible numerical code for cost destinations is

First 2 digits represent service center Xx

Next 2 digits represent college XX
Next 2 digits represent department XX
Next 2 digits represent course or program XX

For example, if university mail room is Cost Center #7, a mail-room
'expense chargeable to ; certain broject in a certain department in a cer=-
tain éollege would be:

07 -xx=XX~XKXX,

A cost allocation for department #18 to a certain onme of its courses,
number 014, for example, might be

XX-xx-18-014.

A block of course numbers (900's, for example) would be needed in
the last 3 digits to indicate non-instructional functions or programs
such as contract research programs or public relations activities which
cut across jurisdictional lines.

For example, a college-wide non-instructional functicuzl cost (a
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Dean's trip to a meeting of Deans, for illustration) incurred in college

#6 could be identified as

xx-06~-xx-904.
This coding scheme is designed to address charges to where we want

them distributed. They would not replace Bource (budget) account codes

as presently used. This suggested scheme would be used for gathering
the functional expense data which is relevant to gettipg some kind of
job performed, and would frequently not coincide with budget account

charges. | : |

A specific set of numerical account codes is not developed here;
this is best developed in individual institutions to fit their organ-
izational and functional expense informaticn needs.

This scheme would demand a much more careful identificaticn at user
level of item usages. For example, periodically a department chairman
would have to identify the functional purposes oI long distance calls
made by his department, according to some uniforn classification. He

might identify them as related to faculty recruitment (administration),

faculty appearances (public relations), scholarships (administration),

appointments to gatner research data (research), teitbook selection (in- -
struction), and so on. Better yet would be a recording of the functional
purpose cf each call 2t the time it is made. He also would provide at
periodic intervals at least an estimate of the final functional uses of
supplies, travel, student wages, etc.

Where.a departmerntal faculty member renderé advice to another
agency of the university, his report would show the destination code
for the time used. 1In the subsequent periodical grand cost alloéation

manipulation, a piece of servicing department costs would be assigned
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" to the department which used the member's services (An alternative
would be to make an interdepartmental transfer at the time of render-
ing of service, at some arbitrary "selling" price'for his services),

For detailed cost appbrtiomment'within departments, it would be
neceséary for users of time (i.e., faculty members) to identify how
the most costly university resource--their time--is used., This would
meaﬁ daily, detailed time reporting according to some uniform pre-es-
tablished expense classification. The classification would very likely
include codes for instruction, counselling, recruitment, placement,
faculiy research, student research, public relations, and so on.

Such detailed identificationvwould require an intense educational
effort over a prolonged period; to overcome resistance, inertia, and
misunderstanding. It is questidnablé whether faculty members and ad-
ministrators in“many disciplines could be driven, coaxed, cajoled, or
othérwise persuaded that a valid requirement exists for such detailed
attention to the use made of time and things and services. Nor is it
1ike1y that: university'administrators would make the issuance of funds
contingent upon compliance with expense account coding requirements.

However, aﬁy complete, comprehensive, detailed knowledge of univer-
sity functional costs requires this careful attention to accounting de=-
tail. It is 6n1y‘attainab1e if top administrators actually want costing
information badly enough to}risk the determined opposition of non-com-
pliant faculty members, and if the case for detailed costing data can be

made'strong enough to convince a majority of deans and department heads.
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SUMMARY AND CONCLUSICNS

Evaluation of instructional costs in a large modern university is
a baffling exercise in splitting joint césts and measuring intangible,
invisible joint products, in a type of establishment where established
accounting structures and employee personalities are not geared to cost
accounting. Almost}every university resource is used jointly to create
the multiple products of degrees, research and image creation and each
product draws upon multiple sources in its creation.

The pressures of increasing enrollments without corresponding in-
creases in faculty resources, coupled with the availability of new media
techniques, have led universities to seek innovations in iﬁstructional
methods. The companion report td this study, "A Procedural and Cost
Analysis Study of Media in Instructional Systems Development" concerns
the nature of these innovations and reports briefly on their history and
costs at Michigan Stz .e University.

In the present volume, we have reported in more detail on cost ex-
perience in closed circuit television. We have attempted to relate the
instructional cost identification problem.to the broader world of indus-
trial cost accounting, borrowing ideas therefrom which might be useful
in instructional costing. We have also identified the environmental hin-
drances to ef:lective instructional anélysis: (a) accounting systems and
procedures designed for assuring budgetary compliance racher than for mea-
suring performeace or functional costs, and (b) an enviromment in which
the detailed reporting of resource usage information necessary for cost-

ing is quite foreign to employees (faculty) and which would probably be
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fesisted vigorously if sought,

A university is a high-fixed-cost operation, To attach fixed costs
to units of "product", cost allocation is unaveidable. No really satis~-
factofy bases of allocation exist,"?we approximately satisfactory allo-
cations approaches are shown: ‘the tra&itional service center elimination
procedure,'and a proposed cost allocation matrix which reflects all the
Vreciprocal inter-departmental services provided with a university.

The matrix aliocation prOcedure, as far as we know, is untried in
university cost'eccounting. It was too leﬁge an effort to undertake
in the current project, involving, in a large schodl, up to 150 simul~
taneouS'eqﬁations in the model. The.preparatory work would be formid-
~able, the matrix solution via computer not difficult. Hopefully, its
application would furnish bases for recognizing cost differences in dif-

ferent subject matter areas, with possible pricing implicatioms.
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I. Cost Analysis in Higher Education--General

Benson, Charles S. The Economics of Public Education.v New York:
Houghton Mifflin, 1961, pp. 580.

School finance is treated as a sub-area of the field of public
finance. The problems of financial support and management of
public oducation are discussed within the analytical framework
of ec.memics. Two main themes are developed: how a decentral-
ized system -of public education can command the resocurces neces-
sary to perform its tasks, and how the available resources can
be utilized effectively in the process of instruction.

Benson, Charles S. Perspectives on the Economics of Education. New
York: Houghton Mifflin, 1963, pp. 477.

The book is a collection of 52 readings over the whole range
of school finance. Items pertinent to cost analysis in higher
education are: Performance Budgeting, Electronic Data Proces-
sing and Administrative Organization, and ‘The Capital Budget.

Cain, J. Harvey. 'How Unit Cost:Accounting Can Serve College Field."
College and University Business, 32, March 1962, 63-65.

Discusses the need for unit cost studies and purposes they serve.
Concludes that there are good reasons for making these studies
even though it is-difficult to do so and in spite of the danger
they may be misused. One reason given is that people responsi-
ble for furnishing the money for higher education are demanding
this kind of information. Another is that such studies are
needed for long-range budgetary projections.

California and Westein Conference Cost and Statistical Study: Repro-
ductions of Original Forms and Instructioms. Berkeley: University
of California, n.d. 129 pp.

Contains copies of the summary statement on purpose and procedure
for the study, the summary list of standard classifications,
original forms, and detailed instructions for these forms.

Charbers, M. M. Financing Higher Education. Washington: The Center
for Applied Research in Education, Inc., 1963, pp. 84-91.

A general discussion of unit costs of instruction, their limita-
tions, and uses. Says that "if used with the greatest of caution
and if their shortcomings are carefully explained, these concepts
may be a means of providing clues to comparative costs among
classes, departments, and institutions."
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Doi, James I. "The Analysis of Class Size, Teaching Load and Instruc-
tional Salary Costs." In Axt, Richard G. and Sprague, Hall T. (eds.),
College Self Study: Lectures on Institutional Research. Boulder
Colorado: Western Interstaie Commission for Higher Education, 1960,
pp. 183-197, A-1 to A-28. '

Discusses the purposes served by studies of faculty work load

and instructional costs. Describes two types of studies on faculty
work load--those that deal with "total service load® and those..
confined to “teaching load." Also describes two types of instruc-
tional cost studies--those limited to teaching or instructional
salary costs and those that include other expenditures directly
related to the function of instruction such as supplies and ser-
vices. Devotes most of the article to a discussion of terms and
techniques used in a study of teaching loads and instructional
-salary costs. Presents forms, instructions, and illustrative
tabulations for studies of this kind in Appendix A on pages A-1

to A-28.

Eells, Walter Crosby and Hollis, Ernest V. Administration of Higher
Education: An Annotated Bibliography. U. S. Office of Education,
Bulletin 1960, No. 7, OE-53002. Washington: U. S. Government
Printing Office, 1960. pp. 353-354.

Includes 10 annotations under the heading "Cost and Use Analysis."
References to other annotations are also given.

Evans; John M. and Hicks, John W. An Approach to Higher Educational
Cost Analysis. Lafayette, Indiana: Purdue University, Division of
Educatioual Reference, n. d. 30 pp.

The authors describe the method used by the four publicly sup-
ported institutions of higher learning in Indiana in preparing
data showing cost per student by level of instruction. The data
are used to justify legislative requests. They then discuss the
objectives of cost studies, factors affecting instructional
costs, kinds of data vequired for eost analysis, and basiec pro-
cedures, used in the process. Twelve conclusions drawn from the
authors' experiences are listed.

Florida Cost Study Committee and the Office of the State Board of
Control. A Manual for Analyzing University Expenditures by Function.
Revised 1960-61. Tallahassee: State Board of Control, n.d. 66 pp.

A manual designed to produce information relating to the cost of
performing services in the State University System of Florida.
Includes a description of each of three categories of services--
resident instruction, organized research, and extension--which
are recognized as the chief purposes of the universities. Pre-
sents forms and instructions {(a) for allocating expenditures




from the categories in which financial records are kept to each
of the service categories, (b) for computing unit costs of
instruction and certzin other services, (c) for obtaining data
on factors related to instructional costs, and (d) for reporting
information to the Office of the 3tate Board of Control, Pro-
cedures for computing unit costs of instruction inclu‘e alloca-
tion of overhead expenditures at the department, college, and
university level. Two instructional units are used in the com-
putations, the "student semester hour of instruction" and the
“full-time equivalent student." Data are accumulated by depar:-
ment, by level, and by type of expenditure.

Harris, Seymour E. Higher Education: Rescurces and Finance. New

York:

McGraw-Hill Book Company, Inc., 1962, np. 501-633.

Eleven chapters under the general heading of "Costs and Economics."
Chapter 42 stresses the need for cost studies in higher education,
their purposes, and limitations. Chapter 43 presents examples
from several cost studies to show how information of this kind can
be useful. Chapter 44 discusses possible economies resulting from
increases in class size, decreases in the number of courses, and
experiments in.instructional methods. . Chapters 45 to 52 deal with
related topics such as the attitude of college and university
officials toward economical management of their institutions, the
need for increased productivity in higher education, optimum size
of an instituiion, planning, cooperation and coordination, plant
locatien and utilization, and recent developments involving the
vse of television for instructional purposes.

Hereford, ¥arl T. The Production of Secondary School Personnel:
Projected Costs. East Lansing, Mich.: Inscitute for Educutional

Research and Improvement, 1965, 22 pp.

Outlines an educational program and presents a schedule of person-
nel and other costs required to produce 1,000 secondary school
teachers annvally in Costa Rica, El Salvador, Honduras, Guatemala,

and Nicaragua.

Hicks, John W. 'Making the Best of Limited Resources," College and
Universitw Business, 23, December 1957, 21-23,

Says the purpose of the article is "to lay out 3 conceptual
framework with respect to institutional costs, studies of these
costs, and the uses of the results of such studies." Starts
with the idea that what a college or university actually pro-
duces is an enviror .ent for learning, i.e., that it does not
“produce” or "process" studenis. Discusses various factor -
required for producing such an environment (professors, books,
classrooms, etc.) as well as certain conclusions about methods
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of reducing the cost of these factors. Describes two types of
research on this subject, "status quo" vesearch and "developmental
research. Status quo research is defined as fact-finding "con-
cerning the factors involved in providing the environment being
created at any given time." Developmental research is "critiecal
evaluation of the educational effectiveness of a given environ-
ment and the development of new environments that may be more
effective or less costly." Discusses who within institutions of
higher education should carry out these two types of research and
the relative usefulness of data obtained from them, particularly
in inter-institutional studies.

Higgins, E. E. and Holbrook, A. J., "How Much Does College Classroom
Space Really Cost?", Higher Education, (20, 9), June 1964, pp. 8-10.

Holy, T. C.; McConnell, T. R.; and Semans, H. H. "California Studies
Its Needs and Resources in Higher Education." The Educational Record,
36, October 1955, 291-303,

A summary of a report prepared for the Liaison Committee of the
Regents of the University of California and the State Department

of Education and published under the title A Restudy of the Needs
of California in Higher Education. The following topics are
discussed: (1) the potential increase in college and university
enrollments in California; (2) the need for diversity among and
within institutions of higher education; (3) administration, con-
trol, and coordination of ti.e various segments or higher education
in California; (4) utilization of physical plants and estimates

of future plant needs; (5) analysis of current expenditures for
1953-54; and (6) the ability of California to support public

higher education. With regard to the fifth topic, it is pointed
out that "unit expenditures for instruction, expressed in terms

of cost per student credit hour, were computed for each institution
and reported for lower-division, upper-division, and graduate levels."
The reader is referred to the full published report for details.

Hubbard, Robert E. "An Approach to Institutional Cost Analysis.'
Journal of Experimental Education, 31, December 1962, 109-113.

Describes procedures used at Wayne State University to computie
direct costs of instruction by department and by student level.
Data are based on faculty estimates of the percentage of time
devoted to instruction, research, public service, administration,
and other activities. Also discusses briefly (1) various kinds
of information obtained from computer programs that combine data
from faculty service forms, class list summary cards, and faculty
payroll records; (2) some fringe benefits of cost analysis; and
(3) a sample study concerning the allocatior of library costs.
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Hull, L. E. "Pitfalls in the Use of Unit-Cost Studies." Journal of
Higher Education, 32, October 1961, 371-376.

Discusses the following pitfalls or undesirable characteristics

of unit cost studies: (1) data are quantitative and not qualita-
tive in nature; (2) quantitative measures of faculty performance
currently utilized are not accurate; (3) use of cost studies may
imply that cost is the most important aspect of the educational
climate; (4) charging all expenditures back to instruction may
distort real instructional costs; (5) nature of cost study data

may lead to faculty interpretations, misuses, etec.; and (6) avail-~
ability of cost study data may lead to abuses resulting from
excessive zeal to reduce costs. Concludes that the positive ben-
efits of cost studies far outweigh their disadvantages and that
the need is for more refinement in their construction, more under-
standing of their nature, and more intelligence in their use.

Ikenberry; Stanley. "Instructional Cost and Quality." C(ollege and
University, 37, Spring 1962, 242-250.

Supports the thesis that attempts to lower instructicnal costs
per student need not result +in a corresponding decrease in
instructional quality. Describes three variables that determine
unit costs of instruction (instructional salaries, average credit
hours of teaching per faculty member, and average class size)

and states that class size is the crucial variahle in trying to
reduce costs. Explains three princip.es related to the psychology
of learning and curricular organization that help determine the
quality of education programs: (1) that instructional objectivas
should be clearly stated and operational, (2) that appropriate
experiences should be carefully selected to achieve these ob-
jectives, and (3) that selected experiences should be organized
and integrated. Argues.that couise proliferation is an obstacle
to attainment of quality programs. Concludes that instructional
quality can be increased and costs of instruction controlled by
a reduction in the number of courses.

Jamrich, John X. "Research Techanies in State Surveys." Ccllege and
University Business, 29, September 1960, 49-52.

Discusses various kinds of analyses generally included in state-
wide surveys of higher education. Lists the kinds of data re-
quired for an analysis of instructional programs and the types
of information that can be obtained from them. Describes the
procedure devised for a survey of higher education in Michigan,
with emphasis on the use of punched cards. One type of informa-
tion resulting from this procedure is "instructional salary
expenditure per student-credit-hour."
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Jamrich, Jotn X. "YResearch Teciiniques in State Sﬁrveys‘of Higher ;
~Education." College and University., 35, Winter 1960, 195-203. ]

Describes briefly various types of analysis included in a typical
state or regional survey of higher educaiion. Lists the kinds
of data required for an analysis of instructional programs and
the kinds of information obtained from them, including instruc-
tional salary expenditure per student-credit-hour. Describes J
the punched-card procedure used for such an analysis in a

survey of higher education in Michigan. Mentions some of thc
problems related to a study of this kind and concludes that
there is need for more deliberate co-ordination and co-operation
among surveys, for refinement and agreement upon basic measures
used, and for compilation of current normative data on such
measures.

Jedamus, Paul. An Analysis of Class Size, Teaching Loads, and
Instructional Salary Cost for the Regular Academic Year 1961-62.
Prepared for the Association of State-Supported Institutions of
Higher Education in Colorado, November 1963.

Latest in a series of annual reports that began with publication
of data for 1955-56. Contains detailed statistics for the eight
state-supported institutions of higher education in Colorado
showing the scope of course offerings, class size, teaching
loads, and instructional salary costs. Two sets of data are
presented, one based on credit-hours and the other on contact-
hours. Figures are shown by institution, by subject field, and
by instructional ‘level. Unit cost data show instructional

' salary cost per student-credit-hour produced and 1nstruct10na1
salary cost per student-contact-hour produced. ‘

Kettler, Raymond W. "The Analysis of Class Size, Teaching Load and
Instructional Costs." In Axt, Richard G. and Sprague, Hall T. (eds.).
College Self Study: Lectures on Institutional Regearch. Boulder,
Colorado: Wesiern Interstate Commission for Higher Education, 1960.
pp. 199-212, A-29 to A-74.

Discusses the need for analysis of factors affecting instruc--
tional costs, early studies of these factors, and the nature of
each factor. Explains the effects of class size and teaching
load on instructional costs. Describes some of the forms and
procedures used in the California and Western Conference Study
to measure total faculty work loads and totai instructional
costs. Copies of the forms and detailed instructions are pre-
sented in Appendix A on pages A-29 te A-74.
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Kettler, R. W. '"The Cost of Higher Education.'" In Proceedings, The
Association of Governing Boards of State Universities and Allied
Institutions, 33rd Annual Meeting, October 18-22, 1955, 55-64.

Includes a brief discussion of the nature of unit cost studies,
their limitations, and their possibilities.  Then discusses
trends in total costs of higher education, past and futurc.

Knott, Leslie W. “Analyzing the Cost of Collegiate Nursing Education.'
College and University Business, 21, October 1956, 49-53.

Describes a method for determining the costs of basic collegiate
nursing education programs which was developed as a result of a
joint study sponsoved by the National League for Nursing and the
U. S. Public Health Service. The study included six colleges
and. universities as well as a large number of hospitals and other
health agencies associated with them. Illustrates and explains
procedures for allocating various types of indirect costs. Dis-
cusses areas of concern identified by participants in the study.
Presents recommendations of the advisory committee with regard

to future studies of this kind. :

Master Plan Survey Team. A Master Plan for Higher Education in
California, 1960-1975. Sacramento: California State Department
of Education, 1960. pp. 146-175.

Chapter IX, Costs of Higher Education, is based on findiugs of
the Technical Committea on Costs of Higher Education in Cali-
fornia, presented in detail in A Report on the Costs cf Higher
Education in California, 1960-1975. Selected data showing
actual and projected costs at public institutions of highex
education are included, as well as recommendations of the
Survey Team. '

McConnell, T. R.; Holy, T. C.; and Semans, H. H. A Restudy of the
Needs of Califernia in Higher Education. Sacramento: California
State Department of Education, 1955. pp. 407-460.

Chapter VII contains an analysis of current expenses for educa-
tional and general purposes at institutions of higher education
in California for the fiscal year 1953-54. 1Included in the study
were the University of California, 1l state colleges, 44 public
juniecr colleges, and 22 participating private institutions,

The nature, uses, and limitations of such an analvsis are
explained. Procedures and results of the study are described.
Batailed information is shown in tabular form. Three measures
of unit costs were used: expense per student-credit-hour for
educational and general purposes, teaching expense per student-
credit-hour, and total departmental expense per student-credit-
hour,
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McNeely, John H. University Unit Costs. U. S. Offlce of Educatlon,
Bulletin 1937, No. 21. Washington: U..S. Government Printing
Office, 1938. 35 pp. :

Presents the results of a study of unit costs of instruction in
nine large universities, both public and private, for the fiscal
year 1934-35. The study employed the procedures.developed by
the National Committee on Standard Reports for Institutions of
Higher Education and described in Financial Reports for Colleges
and Universities. The unit of instruction used in the study is
the student-credit-hour. Instructional costs include teaching
costs and overhead costs. Unit cost figures are computed for
each department, school, and college, and for each of three.
levels of instruction. Basic procedures are explained.

Middlebrook, W. T. "Survey of Unit Costs in State Universities."
Transactions and Proceedings of the National Association of State
Universities in the United States of America, 53, 1955, 79-90.

A brief report indicating the general plan of approach for the
California and Western Conference Cost and Statistical Study.
Followed by questions and answers. -

Miller, James L., Jr. Inter-Institutional Cost Studies for Michigan:
An Appraisal. Lansing: Michigan Council of State College Presidents,
1961. (Mimeographed) 50 pp.

A study of concepts and procedures involved in making inter-
institutional unit cost studies. Includes a discussion of

"the Michigan dilemma," the nature and purposes of cost studies
in general, characteristics of cost studies in several states,
prerequisite conditions for successful cost studies, readiness
of Michigan institutions for such studies, major ¢ :eps required
for developing studies in Michigan, and technical and procedural
issues related thereto. Bibliography of 42 items.

Millett, John D. Financing Higher Education in the United States.
The Staff Report of the Commission on Financing Higher Education.
New York: Columbia University Press, 1952. pp. 99-202.

Contains five chapters dealing with various aspects of cost
analysis in colleges and universities: Cost Trends, Factors in
Educational Costs, The Program Anmalysis of Educational Costs,
Administrative Costs, and Special Cost Problems. Much of the
discussion is based on summary data showing current operating
expenditures of higher education in the U. S. for the years
1930, 1940, and 1950.

[ O —
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Murdock, William J. "Cost Accounting Can Play a Part." Coliege and
University Business, 28, February 1960, 34-35. '

Says that "at the University of Peamsylvania we have mau cost
studies for more than 30 years" and that "until we can develop

a technic that translates budget proposals into analytical cost
data, I see little use for future studies of instructional costs.'
Discusses briefly several ways in which the distribution of
indirect costs may be useful; e.g., in computing maintenance

costs of buildings, in determining costs of printing or other
service departments, and in determining costs related to restricted
funds. Concludes that cost accounting has a place in universities
but that the probilem is "to keep it in its proper perspective

as one, and only one, of the various criteria necessary for in-
formed decision making."

National Committee on Standard Reports for Institutions of Higher
Education. Financial Reports for Colleges and Universities. Chicago:
University of Chicago Press, 1935. pp. 177-249. (Reprinted under
the title Computation of Unit Costs. Washington: American Council
on Education, 1955.)

A discussion oi the purposes and values of unit cost studies,
factors involved in unit cost computations, and two procedures
for computing unit costs-=-a ‘'short" procedure and a "detailed" |
procedure. The short procedure does not provide- for allocation
of overhead or other generzl expenditures, for distribution of |
fzculty salaries on a functional basis, or for computation of
costs by levels of instruction. The detailed procedure does.
Both procedures call for computation of cousts per full-time-~ |
student equivalent and per student-credit-hour. Three forms |
are presented fo: use in computing unit costs according to the
short procedure; fortv-eight are shown for the detailed pro-
cedure.

Natioral Committee on the Preparation of a Manual on College and
University Business Administration. College and University Business
Administration. Vol. 1. Washing’ n: American Council on Lducation,
1952, pp. 120-134, 159-161.

Contains an explanatiown .: reasons for and methods of allo-
cating indirect expendituvies in the computation of costs for
colleges and universities. Bibliography of 32 items under the
heading "Costs."
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National Committee on the Preparation of a Manual on College and
University Business Adminiscration. College and University Business
Administration. Vol. IX. Wa§hington: American Council on Education,
1955, pp. 189-190. ’ :

A bibliography of 17 items under the heading "Costs,!" all
published during the vears 1951 to 1954 inclusive.

Peden, Robert W. '"is There an Educational Industry?" College and
University Business, 21, November 1l.,6, 50-51.

"Says the two manuals compiled by the National Committee on the
Preparation of a Manual on College and University Business
Administration are "a milestone of progress' but that "they
have not gone far enough." Lists seven concepts for the pur-
pose of promoting further improvements in college administra-
tion. One of these is the need for modern cost accounting
methods, including the computation of unit costs of instruction.

Pike, Walter L. '"What You Can Learn from Unit Costs.” College and
University Business, 37, July 1964, 39-41.

States that the purpose of the article iz "to pres»nt a standard
cost procedure that can be used by individuzl instructors for
analyzing unit-cosi data." Gives a lengthy example ito show how
standard costs are computed and how diiferences between standard
and actual costs can be analyzed.

Rand, Edson R. "If Unit Cost Calculations Are to Be Valid."
College and University Business, 19, Auvguct 1955, 25-26.

Discusses briefly three reusons why valid unit cost data are
important. Mentions various units that can be used as a basis
for computing unit cosis, but indicatas a preference for the
per-capita-student unit. 8Says mutheds for computing unit costs
have long been established and refers to the 1935 report of the
MNational Committee on Standard Reporis for Institutions of
Higher Education. Stresses the importance of precision and
accuracy in classifying and distributing expenditures and in
establishing the number of -wits for waich the cost is to be
determined. Gives several veascns why unit costs "seem to be
as frequently legerdemain bv which administraters fool them-
selves as they are tools by which better vesults ave chtained."




Russell, John Dale. "Break-Even Points in the Organization of

Instructional Prggrams," College and University Fusiness, 27, August
1959, 25-26. ' ’

Says the break-even point for an instructional program in a
college or university may be expressed in terms of three dif-
ferent measures: (1) student-credit-hour production per full-
timz-equivalent member of the instructional staff, (2) instruc- -
tional salary expenditure per student-credit-hour, and (3) ’
average size of classes weighted according to the number of
credits each class carries. Gives examples and mathematical
formulas to show how these measures are used in determining
break-even points.

Russell, John Dale. '"Budgetary Analysis." In Axt, Richard G. and

Sprague, Hall T. (eds.). College Self Study: Lectures on Institu-
tional Research. Boulder, Colorado: Western Interstate Commission
for Higher Education, 1960, pp. 101-153, 277-278.

A composite of detailed lecture outlines and considerable
material from the series of articles by Russell and Doi on
"Analysis of Instituticnal Expenditure" appearing in College
and University Business during 1955 and 1956. Discusses (1)
major categories cof expenditures in colleges and universities
as outlined in the standard system of classification, (2)
classification of "educational and general' expenditures by
function, and (3) four basic techniques for analyzing expendi-
turec in this category. The four techniques involve computa-
tion of the percentage distribution of expenditures by func-
tion, expenditures per unit of service, expenditures related
to ceriain "programs," and the percentage of increase or
decrease in expenditures from some previous period. States
that normative data are needed for adequate interpr~tatic.. of
any analysis of institutional expenditures, mentions three
tvpes of normative data, and lists several requisites for then.
Material taken from the series of articles in College and
University Business pertains to the analysis of expenditures
for administrative and general purposes, libraries, plant
operation and maintenance, and instruction. Bibliography of
14 items on pp. 277-278.

Russell, John Dale. The Finance of Higher IZducation. Rev. ed.
Chicago: The University of Caleago Press, 1954. pp. 132-155, 166~
168.

Discusses two methods for analyzing ezxpenditures in colleges
and wniversities. “fhe first shows the perecentage distribution
of ezpenditures by function. The second involves the -omputa-
tion of unit zosts. Explains threc steps required for calecu-
lating unit costs: (1) selection of financial data to be
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reduced to unit terms, (2) selection of the units to De used

in measuring the size of the task performed, and (3) proper

| relation of one to the other. Also explains uses and abuses o.
unit cost data. Bibliography of 39 items.

Russell, John Dale and Doi, James I. "Analysis of Institutional
Expenditures." College and University Business, 19 and 20, September
1955 to August 1956, various pages.

A series of 12 zrticles on the problems involved in analyzing
expenditures of institutions of higher education. The first
article deals with certain general considerations underlying
the analysis of expenditures, including a discussion of two
metheds commonly used for this purpose--the percentage distri-
bution method and the unit cost method. The second article is
devoted to a discussion of minimum requirements for development
of normative data. Remaining articles are concerned <7ith methods
for analyzing and interpreting expenditures for administrative
and general purposes, libraries, plant operation and maintenance,
and instruction. Expenditure data for six New Mexico institu-
tions are used for illustrative purposes. The five articles
dealing with analysis of expenditures for instruction include

a discussion of the following topics: reasons for analyzing
instructional expenditures; analysis of instructional expendi-
tures by object items, such as salaries, supplies and equipment,
clerical service, etc.; distribution of faculty salaries by
rank and range; scope of course offerings; semester hours of
classes taught; student credit hours produced, total and per
full-time-equivalent :Zaculty member; and instructiomal salary
cost per student credit hour produced.

Russell, John Dale; Jamrich, John X.; and Richarson, Orvin T.
Instructional Programs in Michigan Institutions of Higher Educa-
tion. Staff Study No. 6 of The Survey of Higher Education in
Michigan. Lansing: Michigan Legislative Study Committee on
Higher Education, 1958. 446 pp.

Report of a ctudy of instructional programs in 36 institeiions
of higher education in Michigan, both public and private, for
the academic year 1955-56. 'The various chapters present sum-
mary data and conclusions related to the following topics:
Scope of Course Offerings, Volume of Teaching and Instructional
Serviece to Students, Instructional Statf, Class Size, Instruc-
tional Productivity, and Instructional Salarv Expenditure per
Stvdent-Credit-Hour. Appendix A and Appendix B contain detailed
statistics for each institution classified by subjecit-area and
by instructional level. Appendix C containg forms and instruc-
tions used to collect basic data from the institutions.




Scheps, Clarence. AccOunting for Colleges and Universities. Baton
Rouge: Louisiana State University Press, 1949. pp. 292-305.

Discusses the advantages and disadvantages of data showing unit
costs of instruction. Outlines procedures for calculating
direct costs of instruction and total costs of instruction per
student-credit-hour by college and department. Sample forms
for gathering basic data and allocating institutional overhead
‘are presented and explained.

Scheps, Clarence. "Systematic Financial Analysis and Budgetary
Planning as Aids in the Attainment of College and University Purposes."
In Smith, G. Kerry (ed.) Current Issues in Higher Education, 1961:
Goals for Higher Education in a Decade of Decision. Washington:
Association for Higher Education, National Education Association,

19€1. pp. 185-188.

Discusses the need for systematic financial analysis in
colleges and universities, the meaning of this term, and
areas within an institution where such analysis may be use-
ful. Says the greatest need is in the area of instruction.
Outlines five kinds of studies that may be of value in ana-
lyzing instructional costs.

Technical Committee on Costs of Higher Education in California.

A Report on the Costs of Higher Education in California: 1960-
1275. Berkeley: Office of the President, University of California
1960. 124 pp.

Prepared for the Liaison Committee of the State Board of Educa-
tion and The Regents of the University of California. Divided
into five sections: Purposes, Background, and Explanation of |
the Study; Historical Trends of Expenditures for Higher Educa-

tion in California; Analysis of Operating Costs, 1957-1958;

The Cost of Establishing New Institutions of Higher Education

and Expanding Existing Ones; and The Projected Costs of Higher

Education in California through 1975. An appendix contains a

summary of a report on estimated library costs in California ,
institutions of higher education. Selected bibliography of |
14 items. ‘

Toews, Emil 0. "Council Is Making Cost and Statistical Analysis
Study of Public Higher Education." (California BEducation, I,
November 1963, 23-24. '

Says the Coordinating Council for Higher Education in Cali-
fornia is making a cost study for 1963-64. Discusses briefly
the authorization and general purpose of the study. intended
uses of study data, and three cost area to be stuaied--
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administration and general, instruction and research, and phys-
’ ical plant. Unit cost measures mentioned for the lnstructlon

‘ and research phase are (1) teaching salary expenditure per stu-
dent-credit-hour, per student-class-hour, and per full-time-
equivalent teaching staff; and (2) total teaching expenditure
per student-credit-hour, per student-class hour, and per full-
tlmenequlvalent staff.

Tyndall, D. Gordon. '"Budgetary Implications of Faculty Load Studies."
In Lins, L. Joseph (ed.). The Role of Iusiituiional Research in
Planning. Madison: Office of Inst1tut10na1 Studies, The UnlverS1ty
of Wisconsin, 1963. pp. 141-145,

Discusses the problem of allocating state funds among the nine
campuses of the University of California and the importance of
having some objective measure of need. Says: "It has seemed
to us that one measure, perhaps the only practical and reason-
able measure of need, is cost; not, of course, actual cost or
projected cost based on program plans designed to provide the
best in education regardless of cost, but scme normative or
standard cost which reflects the impact of those underlying
variables which are at work in this industry which we call higher
education." Lists four such variables and explains efforte to
develop standards or norms which take them into consideration.

Tyndall, D. Gordon and Barnes, Grant A. '"Unit Costs of Instruction
in Higher Education." The Journal of Experimental Education, 31,
December 1962, 114-118.

Contains a brief discussion of the nature and purposes of unit
cost studies. A preference for limiting data to instructional
salary costs per student credit hour is indicated. Attention
is directed to two major questions that arise in compuiing
unit costs: How much of the staff member's time and salary
should be allocated to teaching? And how should this part of
his time and salary be split among the several teaching assign-
ments he may have? These two questions are then answered in
light of the procedures used in a study at the University of
California. Workload and cost data are deriveé from three
basic calculations: "weekly teaching hours'" for faculty time;
"weekly student hours' for student time; and "semester hourly
rate" for calary cost. Specific measures obtained f£rom these
calculations are listed and explained briefly.




Tyrrell, Pnilip H.  "Project 'Reward': A Program of Imstitutional
Research :o Increase Instructional Productivity." The Educational
Record, 42, July 1961, 212-220.

Describes the nature of the project, specific areas of project
activity, and =soxe sample results. One area of activity is the
processing of data, by department, showing unit costs of in-
struction based on the student credit hour, student contact
hour, and instructor contact hour. Says the data have become
"a means of measuring, in terms of cost, the rsults of instruc-:
tional experimentation. . . in class size and in the use of
closed-civcuit television." Other areas of activity included
in the project are the development of multi-media instruction~l
methods and matzrials, consultation with faculty, and dissemi-
nation of information.

University of Montana System of Higher Education. Master Plan Study:
Status Report. Helena, Mcatana: Office of the Executive Secretary,
State Capitol, Room 139, October 8, 196Z. pp. 51-53.

Contains summary data from a study of unit costs for the year
1960-61. Data are shown for each institution in the system,
by level of instruction, and by type of expenditure. The unit
of measurement is the "student credit hour registered for,"

‘Walker, Ernesi W. "To Measure Operating Efficiency." College and
Universitv Rusiness, 29, August, 1960, 24229,

Describes a method of cost snalysis which is considered to be
a refinement of the unit cost method:; "Whereas the cost method
of analysis determines the cost of a unit of service, the pro-
posed method measures the efficiency of expenditures as they
are transferred into productive units; in other words, this
method determines the turnover rate of direct instructicnal ex-
pendicures, indirect instructional expenditures, and permanent
plant investment.”" Turnover rates are determinred by dividing
semester~-creait~hour figures by corresponding expenditure
figures. Presents data for 10 colleges and universities for
1954, 1955, and 1956 to show the results of epplying this
method. Explains causes of poor turnover rates.

Williams, Robert L., "Instructional Cost Studies in Perspective."
Collegc and University Business, 26, March 1959, 28-29,

Discusses 11 genmeralizations "that have emerged from cost
studies at the miversity of Michigan in tio last 25 vears.,"

Wilson, Logan. "Analyzing and Bvaluating Coets in Higher Educotion."
The Educational Record, 42, April 1961, 99-105.
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A general discussion of the need for analyzing and evaluating
costs in higher education, progress in developing and utilizing
standardized classifications for cost data, advantages and dis-
advantages of the two basic procedures commonly employed in cost
measurement (the percentage distribution method and the unit
cost method), and the uses and abuses of cost data in general,

Young, Harding B. '"Certain Cost Concepis.!...Journal of Higher
FEducation, 29, February 1958, 89-94, 116. ,

Says a thorough knowledge of costs and expenses is necessary
for develupment of adequate standards in budget preparation.
Distinguishes between the words '"cost" and "expense.'" Defines
and dizcusses the following types of costs: operating, capitai,
book, ignored, future, past, fixed variable, semi-variable,
escapable, unavoidable, direct, indirect, and incremental.

Gives several examples based on interviews with college admin-
istrators to show how cost data can be useful in swmall cclleges.

-



II. Cost Analysis in Higher Education--New Technology

Carpenter, C. R. "Closed-Circuit TV fcr Resident Teaching,"
2ollege and ' University Business, 24, February 1958, 17.

Mentions the need for colleges and universities to increase
the "efficiency, productivity and econcmy" of their imstruc-
tional programs. Szys televizion systems offer highly effi-
cient means for distributing and presenting information or
instruction, - Indicates installation costs for three levels of
television systems and @stimaces that total operating costs
for a "professional" system at $35,000 a year. Concludes that
the use of closed-circuit television, although costly, may

not be prechibitively expensive provided the system chosen is
operated efficiently.

Carpenter, C. R. ¥,,.That's Teaching by TV." College and University
Business, 24, March 1958, 45-47.

States two basic concepts underlying the use of closed-circuit
television at Pennsylvania State University since the initia-
tion of the project sponsored by the Yund for the Advancement
of Education. Describes four general problem areas in which
research has been conducted there and gives general findings
and results for each area., The four areas are comparative effec-
tiveness, appropriateness, acceptability, and feasibility or
practicability. Says that "as yet, we have no thorough and
systematic cost analysis of the project" but notes a few facts
about reductions in the cost of teachbing psychology and air
science,

Carpenter, C. R. and Greenhill, L. P. "Closed Circuit TV is One
Answer." College and University Business, 20, February 1956, 23-28,

The purpose of the article, according to the authors, is to
report on the first phase of the Penn State Instructional
Televiszion Project, a project sponsored by the Fund for the
Advancement of Education. Specific objectives and relevant
findings of the first phase, which was completed in June 1955,
are listed and discussed. In general, project activities were
related to questions concerning the relative effectiveness,
acceptability, feasibility, and appropriateness of closed
circuit TV for residentisl instruction. With regard o feasi-
bility, the authors state that "ihe first phase of :he Penn
State Project has not provided sufficient facts on which to
base analyses of all costs" hut that "the extended project
during the academic year 1955-56 will provide fairly adequate
information for making cost estimates." It is also stated that
the following items must be included in analyses of costs:

(1) equipment costs spread cver a five-year antiquaticu period,
(2) cost of installation, (3) expendable supplies and parts, and
(4) operating costs., :

~——.
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Carpenter, €. R. and Greemhill, L. P. Instructional Television
Research, Project Humber One, An In wstlgattgn of Closed-Circuit
Television for Teaching Uhlver51tv Courses, Unlvervlty Park: The
Pennsylvania Stafe Jnlversﬁty, July 31, 1955, p. 69, ‘

Results are presented from a case study of the net cost of
instruction for a course in General Fsycholegy. Unit costs
for conventional methods of teaching the course are compared
with unit costs when closed-circuit television is uszed.
Figures show net instructional salary cost per student-credii-
unit. Several implications of the cost data are listed., It
is pointed-ou: that the analyses are of necessity very tenta-
tive.

Carpenter, C. R, and Greenhill, L. P. Instructional Television
Research, Report Number Two, An Investigation of Closed=Circuit
Television for Teaching University Courses., University Park: The
Pennsylvania State University, Spring 1958, pp. 101-106,

Four sections deal with the cost of teaching by closed-circuit
television. In the first section, the need for cost data is
discussed and factors that determine instructional costs and
productivity arxe listed. The second section contains an analysis
of operating costs for the television system used in the project.
In the third seciion, the comparative costs of teaching four
courses by conventional procedures and by closed-circuit tele=-
vision are presented and discussed. Data are based on the

"net cost of instruction," which is limited to salaries and
wages of instructors and their assistants plus operaiing costs
cf the television system. Figures are computed per student-
credit-unit., Estimated coste of teaching various numbers of
students are illustrated for both conventional and televised
instruction. The break-even point is about 200 students, The
fourth section includes some generalizations and policy sugges-
tions concerning cosis- of instruction.

Cumming, William Kenneth. "The 'Teleclass' Is Stephens' Contribution,*
College and University Business, 20, April 1956, 28-32,

Explains the use of a closed-circuit TV system for an experi-

mental "teleclass" at Stephens College, Columbia, Missouri.

The project received financial support from the Fund for the

Advancement of Education and R.C.A. Describes the physical

arrangement of the TV installation and says '"video costs for

studio equipment, coaxial cables and receivers amounied to

about $32,000, including installation costs. :

‘Erickson, Clifford G. and Chausow, Hymen M. Chicago's TV Coliege:
Final Report of a Thrz=e Year Experiment of the Chicago City Jumior
uollege in Offerlng College Courses for Credit Via Open Circuit
Television. Chicago: Chicago City Junior College, Auguot 1960.
pp. 43=-46,




Unit costs of television instruction and conventional instruc=-
tion are compared. The basic measure is direct instructional
cosi: per full-time-equivalent student. Averages are shown for
eacnh of the three years covered by the study and for two types
of courses. Break-ever. points for televised instruction are
estimated,

Ferry, Frederick C., Jr. '"Language Teaching Today Calls for a
Labovatory." College and University Business, 21, July 1956, 40-42.

Erplains some of the decisions that had to be made in con-
s:ructing a language laboratory at Bradford Junior Ccllege in
Bradford, Massachusctts, Gives an illustration of the ifloox
plan, describes some of the equipment, and lists installation
costs,

Trease, Gordon P, "Exploring the Poseibilities of Teaching by
Closud=Circuit TV." College and University Business, 24, February
1958, 24-26.

A geperal description of the closed=-circuic TV system used at
Stephens College, Columbia, Missouri, for an experiment con-
ducted under a grant from the Fund for the Advancement of
Education and with the assistance of Radio Corporation of
America. 8ays that "at the outset, we were concerned with the
cost of the system and the value to be received from it,"
Lists several potentialities of clesed-circuit television

for instructional purposes.

Greenhill, Leslie P. "The Economics of Instructfomal Television."
Paper presented at The Fourth Armed Forces Televicion Conference,
Lowry Air Force BRase, Denver, Colorado, October 23-25, 1963. 12 ppn.

Discusses briefly the four classes of criteria used in gathering
evidence for reseavch on new inst. uctiocnal methods at Penn State
University. The four are relative effectivennss, appropriate-
ness, acceptability, end feasibility. Describes the metihod used
in a study of the costs of televised instruction as compared

to the costs of conventional instruction in four well-establishe
ed television courses ai that ipstitution. Presents and dis-
csses figures showing totel investment in the television system,
operaticnal costs of the system, and comparative costs of tele-
visad and conventional instruction for each of the four depart-
ments. Includes data on costs of instruction per student-cre-
dit-unit. Considers the implication of such studies for the
public scheols and military servicecs,

Greenhill, Leslie P. '"Research in Televised Instruction at the
Pennsylvania State Uniwversity." In Adams, John C.; Carpeater, C. R.;
and Smith, Dorothy R. (eds.). Ccllege Teaching by Television.
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Washington: American Council on Education, 1°938. pp. 74-83,

Discusses findings of studies on the use of television at Penn
State University under four headings: cownparative effective-
ness, appropriateness, acceptability, and feasibilitv. With
regard to feasibilivy, seys that "during the current year we
are putting much emphisis on situdies of the cost of televised
instruction in comparison with regular instruction' and that
"with less than two hundred students, teievised inctruction

is more expensive than the traditional method."

Greenhill, Leslie P. "What Are the Pros and Cons of Teaching by
Television?" Current Issues in Higher Education, 1958. Washingtoan:
Association for ngher Educatl@n, Nctional Education Association,
1952. pp. 233-236,

Answers four guestions abeut the use of closed=-circuit tele-
vision for university teaching on the basis of studies at
Pennsylvania State Universitv. The four questions are: How
effective is televisad instruction as ecompared to direct face-
to~-face teaching? Can the quality of university teaching be
improved through the use of television? How acceptable is
televised instruction to students and faculty? 1Is islevision
instruciion economical.y feasible? Concerning the last of
these questions, the author precents some of the results of a
cost analysis for the preceding year and concludes that "the
savings described above would almost pay for the cost of the
TV system in one year." Also states that '"cocst analyses are
being repeated on a more extensive scale during the current
academic year,"

Hocking, Elton. "The Language Laboratory." College and University
Business, 22, June 1957, 22-25,

Presents and discusses data showing costs relaced to the pur-
chase, installation, and wmaintenance of language laboratories
at Purdue University.

Lepore, Albert R. and Wilsor, Jack D. Instructional Television
Research, Project Number Two, Aa Experimental Study of College
Instruction Using Broadcast Television. 8an Francisco: San
Francisco State College, 1958. 77 pp.

Report on a study sponsored by the Fund for the Advancement

of Bducation. The general purpose was to explore the offering
of courses in general education to regularly enrolled college
students using opea-circuit instructional television., Specific
purposes were to estimate the relative efficacy of three media
of instruction (television at home, television on campus, and
regular campus instruction), to estimate the relative efficacy
of four supplementary avenues of instruction, to get evidence
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or the feasibility of successfully teaching college courses

tc high school students, *o ex.lore attitudes toward the teach-
ing-learning process, and to describe the administration, pro-
duction, and cost of open=cirevii instructional television in
an experimental setiing. Reswvi.. nertaining to the analysis

of costs are presented and discu sed on pp. 52-37. Three
statements are drawn from the coct data: (1) it is economically
feasible to onffer lecture-discussion courses by television if
enrollments of about 950 students are attairable; (2) more
expensive courses become feasible when a minimum of 1,440
students are available; and (3) the cost of televiced instruc-
tion, after initial costs have been met, nay be reduced for
subsequent semesters and break-even points may be lowered.

MacNeille, Holbrook M. "What are Some of the Administrative Problems
Posed by Television as an Educational Deviece?" Currea. Issves in
Higher Education, 1958, Washington: Association for Higher Educatiom,
National Education Association, 1958. pp. 224-226.

Refers to the problem of finding a method of inscruction of
good quality which is relatively incemsitive to the number of
students and says tuat "in the mathematics depariment at Wash-
ington University, television is proving helpful in finding a
solution." Explains briefly the many uses of televisior in
the department and some things that have been learned as a
result, Includes some general remarks about costs and states.
that "the great advartage of television is that the marginal
cost of increased enrollment, measured in dollars, staff, or
facilities, is relatively small."

Macomber, F. G. and Siegel, Laurence. "A _cudy in Large~-Group
Teaching Procedures." The Educational Record, 38, July 1957, 220~
229, |

A description of the purposes, areas of investigation, and
findings of the Miami University Experimental Study in Instruc-
tional Procedures, a study financed by the Fund ior the Advance- 1
ment of Education. The primary purposes of the study are "to
determine the effectiveness of larga-group instructionmal pro-
cedures, including the use of television, for course instruction,
and to find ways and means of improving upon preseat large-

group practices in college teaching." Areas of investigation
relate to achievement of students, student attitudes about the
course and ipnstructor, and student attitudes about television
and other large-class costruction., Findings and tentative con-
clusions are summicrized for cach area, Following thic, the
authors state that "experiences of the study have servad to focus
attention on several problems of major concern," Problems
discussed are inodequacy of facilities, in-service education

for teachers, teaching loads, and cost. In discussing the cost
prchlem, it is noted that rough estimales of cost at Miami
University indicate that a course must envoll six or seven
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sections of about 30 to 35 students each to make the per-pupil
cost no greater than if each section were taught in the con-
ventional manner.

4

Mcintyre, Charles J. and Paden. Donald W. "“Ecenomic Considerations
rn Teicvised Instruccion." The Journal of Higher Education, 33,
June 1962, 319-323, \ '

A discussion of the opportunities afforded by instructional
celevision, some cost estimates for courses at the University

of Tllinois, and problems of transition from conventional methods

of instruction to televised instruction which may affect the
cconomic interests of the professor, The cost estimates are
based on data showing actual costs of teaching certain high-
enrollment courses under conventional methods of imstruction
and certain assumptions about what it would cost to teach these
courses with televised instruction., Some cof the results of
cost studies at Penmsylvania State University are also pre=-
sent2d for comparative purposes.

Paden, Donald W. "The Teaching of Economics Via Television at the
College Level," in Televised College Courses, Yew York: Fund for
the Advancement of Educatiomn, 1962, pp. 065-88.

An analysis of advantages and disadvantages of televised
instruction, and estimates of comparative costs for varying
volume lewels, under various assumptions as to equipment life,
preparation costs, etc.

Rubin, Harold. "Interviews by Long-Distance Stimulatz Learning
Rate." College and University Business, 30, Februgry 1961, 32-35.

Describes the costs of interviewing specialists Dy long~
distance telephore in certain experimental classes at Stephens
College, Columbia, Missouri, during the academic year 1959-67,
Concludes that interviews of this type are not only economi~
cally feasible but relatively inexpensive.

Seibert, W. F. “Comparative Costs for Televised and Ccnventional
Instruction." Audio-Visual Commupication Review, 7, Fall 1959,
254=263,

Says "it seems that sufficient experience with televised formal
instruction has accumulated to serve as a basis for some pre-
liminary instructional cost estimates" and "it will be the
purpose of this paper to supply several such estimates and

to comparc these with corresponding estimates for conventiounal
ins-ruction." The estimates are designed to be most applicable
£o situatioms ‘nvolwving relatively large numbers of students
and a T to I correspondence between student-instructor weekly
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contact hours and student credit hours., The basic unit of cost
is "direct instructional cost per student per semester hour .of
credit." Y¥or comnventional instrucizion, the only direct cust
factor used for the estimates is the salary of the instructor.
For televised instruction, four cost factors are considered:
instructor salary; instructor "release time;" cost of estab-
lishing, maintaining, aand operating the television facilities;
and salaries of graduate assistants used to supervise class-
room groups and to aid the instructor. Assumptions underlying
the estimates are listed. Two of these are that instructors
normally carry a teaching load equivaleni to 12 class hours
per week and that a class consists of 30 students. Basic

unit cost estimates are .plotted for three levels of instructor
salaries ($6,000, $7,560, and $9,000) and two levels of tele-
vision costs ($20 per hour of instruction and $30 per hour of
instruction), with the number of classes ranging from 2 to 14,
Compnutational procedures are explained in two examples. Sig-
nificant relationshipr are discussed. 1In conclusion, it Is
pointed out that the possibility of presenting filmed or
video-tape lessons on television was ignored.

Shepherd, William G. '"Operations Research in Education," Managemeit
Science, Vol. 11, No. 4, February 65, pp. Cl3-Cl9.

Proposes application of methodology of OR to administration of
public schools.

Teaching by Television. A Report from thc Ford Foundation and The
Fund for the Advancement of Education. uJew York: The Ford Founda-
tion, 1959, pp. 25-28.

A discussion of the feasibility of televised instruction.
Preser.cs the results of a study of four courses at Pean State
University during 1956-57 which showed savings of $38,000 in
cune year through the use of television as compared with the
usual ways of teaching these courses, a reduction in average
cost per student-credit-unit from $9.48 for conventional teach-
ing to $5.44 for televised instruction, ar a break-even poiat
for television when 200 students wvere enroiled in a course.
Reference is also made to a study at Miami University where

it was found that televised instruction can break even when
220 studenis are taught simultaneously in a given course.

Walker, Warren S. '"Low Cost Language Laboratory, Blackburn College."
College and University Business, 26, May 1959, 38-41.

Describes a low-cast language laboratory installed at Black-
burn College, Caclinville, fllinois, Stresses the simplicity
of operation and wuintenance. Provides a floor plan of the
laboratory and an itemized list of =2quipment costs. '
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TIT. Ceost ard Budgetary Analysis~--Cenerzl

Backer, Morten and Jacchsen, Lyle E. Cost Accounting: A Managerial
Approach. New York: VcCGraw=-Hill, 1964. 678 pp.

This cost accouniing textbook emphasizes the control aspects
of accounicing ra‘her than the financial reporting aspects.
Sections are incluced on Perfarmance Evaluation, Variable
Costing, Return on Capital, Use of Costs in Pricing Decisions,
Costs for Investment Decisions, and Breakeven Analysis. The
context is industrial.

Chamberlain, Neil #. The Firm: Micro-Economic Planning and Actionm.
New York: McCraw-Hill, 1962, 425 pp.

This book if about the way businesses perform the budgeting
(i.e., plenaing) job, written by a prominent academic econo-
mist. His observations are based on an extensive survey of
the litera:ure of corporate budgeting, accounting, and finan-
cial management. The book's distinction from other books on
Budgeting is that it is written by an "outsider" rather than
a participant in the budgeting process, with the accompanying
detachment that would thereby be expected. -

¥

Churchill, Neil, “Linear Algebra and Cost Allocations: Some
Exemples) Accounting Review, XEXIX, No. &4, October 1964, pp. 894-
204.

Shows use of matrix algebra for allocation of service depart-
ment :osts.

Crowningshield, Gerald R. Cost Accounting: Prirciples and Mana-
gerial Applications. Boston: Houghion Mifflin .ompany, 1962.
696 pp.

Dedigned "to serve as a basic text in cost accounting foc
courses in which the instructor wiches to place the major
emphasis on the uses, rather than on the accumulation, of
accounting data." Divided into three pirts. Part Cne, Besic
Prineiples and Procedures, contains a Drief survey of two rasic
cost accounting systems (job order and process); a ¢ scussion

of some of the problems that arise in zonnection with costing
and control of the three major cost components (materials, labor,
and indirect manufacturing costs), and a description of standard
costs, Part Two, Managerial Vses of Accounting Data, includes
chapters on analyzing cost behavior, distribution cost analysis,
break-even analysis, cost-profit-volume analysis, prefit and
loss analysis, Jdecision-making costs, cash budgeting, capital
budgeting, and direct costing. Part Three, Advanced Problems

in Process Costing, is directed toward the accounting major

who is preparing for the C,P.A. examination,

ey -
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Dearden, John. Cost and Budget Anmalysis. Emgléwgod'cliffs, N. J.:
Prentice-Hall, Inc., 1962. 202 pp.

This book is concerned with "the financial information that
management needs for making short-term operating decision.”
1t covers cost accounting, cost analysis, and budgetary con-
trol. Chapter I contains a description of the general char-
acteristics of three basic tyres of accounting systems--job
order, process, and standard., Chapters II to IV deal with
techniques and procedures related to the analysis of vari-
ances beitween actual and standard costs, alloeation of in-
direct costs to products or departments, end determinatica of
costs applical'e to joint products or by-products. Chapter V
focuses on the advantages and disadvantages of direct costing
as well as various measures of the volume of producticn to be
used in computing unit costs. Chapters VI £o ' VIII discuss
budgetary control in connection with operating budgets, pro-
gramned budgets, and profit budgets. Chapters IX to XI cover
differential cost analysis, profit-volume analysis, special
control techniques, and procedures for evaluating a cost
accounting and budgetary control system.

Fiske, Wyman P. and Beckett, John A, (eds.). Industrial Accounting
Handbook. Englewood Cliffs, N. J.: Prentice-Hall, 1954. 1072 pp.

Although this handbook is designed primarily as a reference

for accountants in manufacturing industry, certain sections

of it are applicable to cost analysis and control in higher
education. Among these are Chapter 10, The Design and Admin-
istration of Business Systems, and Chapter 15, Control of
Operations and Investment. Portions of applicable material are
found ir chapters on Overhead Cost, Administrative Cost,
Budgeting, and Cost Reports.

Haseman, Wilber C. Management Uses of Accounting. Boston: A1llyn
& Facon, 1963. 785 pp.

Haseman has reconstri ted the material of a typical basic
accounting textbook in a form whereby accounting records,
procedures, and techniques are studied frou tlwz approach of
their utility to enterprise managers. In addition to the
material on traditional accounting statements and reports,
chapters are included on Accounting Systems, Internal Control,
Cost Accounting, Breakeven Analysis, Budgetary Planning, and
Budgetary Control.

Manes, Rene Pierre, '"Using G@mputers to Tmprove Distribution of
Service Costs," Journal of Accountancy, March 1963, Vol. 115,
NO. 39 ppa 57-609

Shows how to use matrix algebra to allocate service department
costs.
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McDonough, Adrian»M. Information Fconomics and ManagemenL Systemu.
New York: McGraw-Hill, 1963. 321 pp.

The particular cost analysis consideration in this book is the
attempt to provide criteria for measuring the cost of information
in organizations versus the value of information for its use in
managing activities in the organlzatlon. The author draws upon
communication theory and value theory in economics to work toward
systematic classification of management information and system=-
atic structuring of information channels for management. The
developmen: here can be said to be still exploratory.

Nickerson, C]arenée B,- Managerial Cost Accounting and Analysis:
Text, Problems, and Cases. Second Edition. New Xbrk: McGraw-Hill .

Book Company, Inc., 1962. 644 pp.

The central theme of this book is "the managerial use of cost
accounting." It concains thirteen chapters covering the following
topics: The Field of Cost Accounting, Inventory Valuation and
Profit Determlnatlnn, Methods of Cost Accumulation, Joint Product
and By-Product (osting, Standard Costs, Variance Analysis,

Special Problems of Factory Burden, Cost-Price-Volume Relation-
ships, Budgetary Control, Budgeting and Control of Administra-
tion and Distribution Costs, Financial Budgeting, Cost-Price
Relationships, and Problems of Alternative Choice. Each chapter
begins with text material followed by problems, cases, or both.
Problems consist of exercisas and assumed situations which are
fictional in character. Cases are descriptions of actual business

situations.

Shillinglaw, Gordon. Cbst;Accounting: Analysis and Control.
Homewood: R. D. Irwin, Inc., 1961. 779 pp.

This textbook in "internal managerial accounting" looks at
accounting activities, reccrds, and processes from the view-
point of the corporate manageme-.t user of accounting data. In
common with most cost accounting books, it has a manufacturing
context. However, there are chapters on Budgetary Planning and
Control, Patterns of Business Costs, Ccntrol of Non-Manufacturing
Costs, Qualltarxve Elements in Decision Making, Profit-Volume
Analysis, Internal Transfer Pricing, plus chapiers on the usual
cost accounting subjects.

’

Spencer, Milton and Siegelman, Louis. Managerial Economics. Homewood:
R. D. Irwin, Inc., 1959. 454 pp.

.+ This tevtbook designed for graduate students in Economics and
Business contains, in Chapter 7, an excellent treatise on the
nature of costs, from both Accountlng and Econcric viewpoints.
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Thomas, William E., Jr. (ed.). Readings in Cost Accounting, Budget-
ing, and Control. Sponsored by and Publiished under the Auspices of
the American Accounting Association. Cincinnati: BSouth-Western
Publishing Co., 1955. 785 pp.

A collection of articles on :.cost accounting, budgeting, and
control designed "to supplement the textbooks by presenting the
verious, and sometimes contradictory, views of leading practi~
tioners and teachers, and to provide an intellectual challenge
to the student." Divided into four sections: Background and
Theory, Problem Areas of Accounting for Product and Period Costs,
Problem Areas of Planning and Control, and Reports for Manage-
ment. Includes bibliographies for the last three sections.

~ Welsch, Glenn A. Budgeting: Profit Planning and Contxol. Revised
Edition. Fnglewood Cliffs, N. J.: Prentice-Hall, Inc., 1964,
600 pp.

As the author says in tiic preface, rhis book was written "not

for the expert, but for those wiih a limited knowlecge of the
subject who seek to know more." Emphasis is given '"to a practical
and understandable application of profit planning =#nd control

to the real problems of the executive.," Part I presents » gen-
eral discussion of budgeting, its relation to the basic functions
of management, and fundamental principles underlying the budget
process. Parts II and III contain a detailed description of the
components of & comprehensive budget program. The £five major
components are the long-range plan, the.annual profit plan,
variable expense budgets, supplementary statistics, and budget
reports to management, Part IV covers three topics: (1) the
inter-relationships between a comprehensive budget program, a
staudard cost system, and a directwost system; (2) budgeting

for nonmanufacturing concerns and nonprofit organizations; and
(3) problems in the adaptation and use of budget procedures.

Williams, Thomas, and Griffin, Chafles, "Matrix Theory and Cost .
Allocation," Accounting Review, XXXIX, No. 3, July 1964, pp. 671-
678.

Shows how to use matrix algebra tn allocate service department
costs.
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